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RELIGION IN SCIENCE 


By Sir 


EDITOR OF 


ATEVER differences of opinion may 
as to the respective fields of relig- 
science, they meet on common 

in the pursuit of truth and its 
upon human life and conduct. 

S ethics are as essential a part of 
rious systems as are doctrine and 

nd their character is determined 
faith and reason. Thus the 
ford Dictionary’’ defines 
as ‘‘human recognition of super- 


{ S (). 


controlling power and especially 

rsonal God entitled to obedience 

» effect of such recognition on con- 

nd mental attitude’’; and the En- 

dia Britannica says, ‘‘We may 

» the religious object as sacred, and 

rresponding religious attitude as 

sisting of such manifestation of feel- 

thought and action in regard to the 

1 as is held to conduce to the wel- 
| t) 


ie 


community or to that of 


luals considered as members of 
munity.”’ 
vears ago, the literal interpreta- 
the Scriptures in the light of 
rn scientific discovery was the sub- 
ft much contentious 


r knowledge 


discussion. 
that the 

es then raised were chiefly due to 
the meanings of 
rion and science. In the sacred 
s of the early Hebrews, there are 


has shown 
erstandings of 
sions to what may be termed the 


derstanding of the universe 
ise observations such as have 


NATI 


RICHARD GREGORY 


110 oR 


RE, 1! 


the reeords of 


All tl nes were inter 


been preserved in 


ancient peoples 





preted as testimonies to the wisdom and 
power of the Almighty and His goodness 
to man—as subjects of wonder and 
spiritual exaltation rather than as mat 
ters of intellectual Inquiry What s 
called science or natural! philosop! was 
thus separated from worship of divine 
attributes. Early Greek philosophers 
made a similar distinction when tl 

conceived nature as a subject of sti 

apart from religious faith and as a 
means of discovering natural laws by a 
methodical application of the human 
intellect They were the first to use the 


word to 


objective study. 


nature signify this type of 


Christianity is one form of expression 


of a religious impulse which is universal 
life 


with 


emotional 


In 


in human primitive or 


advanced common all 


ions, its form involves three elements 
tradition, ritual and a code of eth: 
Tradition teaches the nature of the deit 
or deities, and conceptions of the eartl 
and man as centers of the univers i 


prest ribes the rT 


Ritual 


TO t} e deity 
] } 


life. 


proach in a torm or wW 


ship; and, like the code of etl 
derived from, and dependent for 
character upon, tradition 

With increase of knowledge, modifica 
tions of these elements of worship be 
come essential if religious | s to be 
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and ac That such evolution of 


ideas has occurred is a fact of history, 


tivities. 


and it may be regarded as the applica- 
tion of discovery, or, from another point 
of view, as revelation. Only by 
nition of this 
forces exert their fullest influence upon 


recog- 
principle ean religious 
intellectual and social activities. 

In all primitive religions the earth is 
regarded as the center of the universe, 
and the deities as regulating all natural 


forces, the actions of which might be 
modified by suitable offerings or sacri- 
fices to the powers controlling them. 


When Copernicus and Galileo had shown 
that the earth was only a minor member 
of a family of planets revolving around 
the sun, the foundations of all religious 
beliefs which the hub of the 
visible universe were destroyed, and an 


made it 


entirely new theological structure had to 
be raised. Newton showed later that the 
movements of planets and other celestial 
bodies obeyed a natural law or order, so 
that it was no longer reasonable to look 
the 
per- 


signs or warnings to 


This substitution of 


to them for 
human 
manent natural law for the conception 
f a world in whieh all events were be- 


ol 


lieved to be reflections of the moods of 


race, 


benign or angry deities involved a revo- 
lution of thought even now is 
disturbing to beliefs 
upon the doctrine of daily supernatural 


whieh 
religious based 


intervention. 


MAN AND FAITH 
Just as Copernicus deposed the earth 


from the position it was supposed to 


occupy in the universe, so Darwin 
placed man in a new relationship to the 
rest of living creatures. It is often 


supposed that Darwinism leaves ethical 
and moral ideas out of consideration and 
stands only for the doctrine of ‘‘ Nature, 
red in tooth and eclaw’’; but this is due 
to lack of understanding of the prin- 
Evolution embodies the idea of 


ciple 
makes the welfare of 


ethies and 


social 
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the community the essential purp 
the life of the creature. 
Darwinism signifies nothing 


The view 


m¢ 


striving after personal or nationa 


tery at all costs is a crude miscon 


of this great principle, and was 1 


diated alike by its founder and by H 


ley, its most powerful exponent, as 


trary t 


t 


he 


best 


ends 


of 


Cl\ 


i] 


Science is concerned with the pr 
of knowledge and the evolution of 


not only in the past but also in t 


ent and 


ern. 


future. 


The idea that su 


velopment is possible is relativel) 


Greece held that the Golden 
the past and that mankind was re 
and the same view of 


from it; 
decadence is given Biblical auth 


Genesis 


savages have fallen 
lower level of 
unusual course to follow. 
believe that 
a state of perfect knowledge t 


It is quite possible that s 


savagery, 


The chief philosophers of 


a 


) 


Age wv 


but tl 


We nee 


+ 


man has degenerate 


) 


being ‘‘born in sin and shapen 
iquity,”’ or that the recovery of 
position must be looked for not 
The 
of the degradation doctrine 
to evolution as a whole and subs 


world 


to all progress. 


bi 


it 


in 


the next. 


is 


from a highe 


S 


; 


ad 


ap} 


Whether we look to perfection : 
ing been passed long ago or regal! 
the promise of the future, the fi 
the spirit of man is ever stri\ 


attain 


it 


is of 


particular signifi 


zat 


There is reason for hope when D 


discontent with 


life as it 


to work for higher things. 
is possible without aspiration, a1 


satisfaction 


tion. 


Unlike 
ean make his own environment 


the 


therefore 


beasts of 


the 


is urge 


No p! 


signifies 


promote the development of any 


desires 


profiteer or pugilist. 
man as ‘‘nature’s insurgent son,’ 


to 


survive—poet, 


This 


field 
philos 
‘Yr 


is 


t 
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fighting against forees of evil 
would destroy him, yet able to 


by the use of his intelligence. 


not know the reason for his 

» but he does know that there is 
order in the natural world on 

he lives and that if he breaks them 
enalty is inevitable. Whether he 
es that this world and the whole 
rse were brought into being by a 
e Power or not, he has to obey 
iws of nature in order to survive 
such a spiritual force may urge 


leavor, but upon him is 


igh ern 


onsibilits of working out his own 


Napoleon asked Laplace 
he evoked divine intervention 
ng at his theory of the origin 
lar system, the great astronomer 
hematician is said to have an- 
‘‘Sire, I have not found this 
s necessary.’’ The reply was, 
not made in any spirit of ir 

for Laplace was a profoundly 

man, as well as an accon 
courtier, and such an answer 
have been regarded as offensive 
leon who was, at the time, the 
of French Catholicism. M. 
in his book ‘‘L’Origine du 
says that in previous theories 
svstem of the universe the caleu- 
had not been pushed far enough, 
them the universe would even- 
become disordered. It was, there- 
assumed that, after long periods, 
was divine intervention to restore 
and Laplace believed that his 
made such intervention unneces- 
The fact that the theory is not 
‘Id to be satisfactory does not 
wever, that a supernatural fac- 
is to be introduced into the caleu- 
ns in order to complete them. 
lief in the existence of such an 
scent and omnipotent Power be- 
e Universe is universal. If relig- 


inderstood in the broadest sense 


as the 


invoke 
but it 
vener: 
and p 
verse, 


*" #@éagl 
oy *'s 


phrase 4 


essen 
In its 


prets 


belief in spirit 


er 


be said that prolor ced 


ependent upon 


aemonstrat 


‘ly based up 


Ithough such 


| to support 
acquires its 


irpose 


! 
or as I ° Ti 
lead 7? 
a Absolu a 
> **thea 


e tf ~ 


nt t 


cf 


the 


periment, thi 


] 


reason and science, 


in the 
To phe 
the Te 


life 


need n 


ulated 
Proba 
ment, 


takes 


] worl : 
peoples Work conerete 


from 


» strict logica 


> , i? 
nomena, bu 


st of coherence 


+ , . +! 
ot necessarily 


which 


sense, 


it eval 


Wit! 


ind the universe 


or even real 


bly, in the earl) 


c 
PS O] 


such realization rarely, 


pla ‘e. as the 


abstraction. 


minds 


lx 
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of evolu- 
com para- 


thought 
from 


Whatever 
tionary faith, 
tive study shows that there is in the 
urge 


may be 
evidence 
mentality of man a generalized 
towards a belief in spiritual values un- 
derlying the material appearances of the 
universe. This fundamental. 
Various influences such as the influence 
of geographical and cultural environ- 
ment, and possibly mental differences of 
racial strains, if have 
combined to produce the different types 
of belief and the religious systems which 


urge 1S 


there are such, 


have been followed, or are now followed, 
by mankind. It is at least significant 
that in the so-called primitive religions 
of the less advanced cultures there should 
be such strikingly close similarities in 
ritual and belief as have been recorded 
by the anthropologist. Further, when 
we try to attain an objective view of the 
more advanced religions, it is no less 
striking that they fall into a more or less 
uniform pattern in regard to the relation 

tradition, ritual 
and ethics; in the re- 
lation of belief to worship and the con- 
duct of life. arises not so 
much out of the nature of tradition as 
when interpretation is added to it and 
made a test of orthodoxy. When there is 
a difference in the central objects of the 
various cults, opportunities for dissen- 
reconciliation 


of the three elements 
other words, in 


Dissension 


sion are multiplied and 
might well-nigh impossible. If, 
however, the spirit of religion is the 
manifestation of a fundamental urge, 
recognition of this fundamental unity in 
nature 


seem 


man’s emotional and spiritual 
should make possible a certain measure 
of cooperation on a common basis when 
the aim is the common good of mankind 


as a whole. 


RELIGION AND LIFE 


Many reasons have been put forward 
to account for the origin of religion, but 
it can not be said that any of them have 


solved the problem. Ancestor-worship, 
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grhost-propitiation, worship of the soul, 
belief in spiritual beings, reverence for 
tribal leaders, and other causes, have al] 
been suggested as originating causes of 
Primitive man had 
no religion except such as was embodied 
Men pos- 


sessing these virtues to a high dem 


religious sentiment. 
in a system of social virtues. 


and using them to make the tribe power 
ful or conditions of life more pleasant 
would be esteemed as benefactors o1 
heroes not only during life but aft 
death, and this veneration would dey: 
into ancestor worship and later into s 
worship. 

If it is assumed that the divine pu \ 
pose of the existence and evolution 
life upon the earth is that man sl 
work out his own salvation, it is 
ficult to understand what the ulti 
gain will be when the earth will » ( 
longer be in a condition to maintain 
as we conceive of it. All that scienc prol 
can say as to the future of the eart 
any other planet or system in the ast: 
nomical universe, is expressed in 1 this 
words of the hymn, ‘‘Our little syst 
have their day: they have their day ar 
cease to be.’’ We may contemplate t 
progressive development of man and s 
ety to whatever stage which satisfies « 
ideals, but, so far as we now know, t 
whole phantasmagoria will eventuall) 
dissolved, and the death of mankind wv 
be the final penalty for achieving the | 
est type conceived by the human n 
This thought should not. however. 
subversive of effort and aspiratio 
the part of humanity as a whole, : WV) 
more than the individual should neglec' r 
noble motive and corduet 
himself has to pass away whether his sudd 
fluence has been for good or evil. Thous lest 
science is unable to provide any posit t 


} f \ 


because 


evidence for survival of personality 
death, it must acknowledge that b 
in such survival is a powerful et! 
It is just 
aS permissible, therefore, to assume tha! 


factor in human development. 











nt Hed 


RELIGION 


of 


awaits habitation 
vpe of humanity after this earth 


her world an 

“1 1 

R e to an end, as it is to believe in 
rnal existence of individuality. 

Whatever convictions may be held as 

the 

the 


The man who lives a moral 


future of man or humanity, 
rd of 
nity 


eoodness is decided by 


erely because he wishes to save his 
soul is little better than an expect- 
mist; for his motive is personal 
He may be saved from punish- 
nt hereafter by being negatively evil, 
his life will be of no benefit to the 
an race unless he is positively good 
it existence awaits us when we are 

away we can not say, but we find 
ilus and high endeavor in the hope 
t each thread of life to 
ribute to the web designed by its 
Though may not be 
to contribute much to the ultimate 
blen spiritual beliefs, it 

that every action carries with it a 
not in another world but 
felt either by 


is intended 


tor science 


s of does 


equence 


be ourselves or 


+ 
S LO 


hers in our own time or the generations 


raniec growth, 


il, 
I ¥ 
‘| 
f 
‘ 
ad 
“] 
| 
)&- 
- 
1 1 
’ 
( 
Y 
( 
} 
i \ 
{ 
L 
I { 
} 
y 
ne 
; 
+ 
ti 
) 
} 
; 
( 
a 
‘ uy 
S 
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ome 


Evidence of the progressive develop- 


nt of forms of life in the past and of 
‘s still going on is so convincing 
t may almost be regarded as a law 
Nature. In so far, therefore, as evo- 


n signifies an orderly succession of 
few would to 
fact; but how and why such 
brought not 
been established beyond discussion. 


venture 
the 
about has 


nges are 


‘hether organic evolution has proceeded 


gradual development of small vari- 


ons of structure and habits or by the 


iden appearance of new forms is a 
? 


‘stion for naturalists to decide among 
in their for natural 
The court of observational science 


seives 


search 


neerned only with evidence which 


rows licht upon such causes and efforts 


assuming the existence of super- 


Whether 


ral design or intervention. 
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behind the natural causes producing 
evolution there is a transcendenta 


ciple or architect is not the concern of 


naturalists pl sophers 
Their position is that even if the f S 
of organic evolution can not be explained 
by existing knowledge, they w be ex 
plicable when more is known about 
natural causes and consequence wit! 
out introducing a deus ex n na to 
conceal our ignorance and suppress t! 
pursuit of objective evidence 

We have passed the st wher n 
order to afford support for Christian | 
lef in general, and t Mosa in a 
count Of creation in part i It Was 
only necessary to find naturalist Ol 
rationalistic explanations of mu ilous 


and other elements 


Such to knowl 


attempts 
into a system of thought having no claims 


to scientifie accuracy 


or intention served 


no useful purpose to the Bible or to 


science and to day would satisftv neither 
historical students nor naturalists A 
much sounder basis can be found by ap 


plying evolutionary principles to relig 


ious thought and by studving sacred 
books as steps in the story ort m n’s 
progressive discovery in theology It is 
only by disregarding history that the 
idea of a fixed and final theology bi 


eomes possible In science, t} ere are no 


final interpretations or unchangea 


and if 
recognized 


the same principle 
theology. 
the 
Evolution 


hypotheses ; 
were in 
would share some of vitality 
natural 
rarded by the theologian 


means of creation; and the concepti 


sclences Call 
as merely ne 
mm of 


rradual development is not incompatible 


with Christian theology It is through 
the acceptance of the idea of evolution 
in the spirit as well as in the body of 
man that the partition which formerly 


separated religion and science is 
dissolved 
All religions—primitive 


include ethical ideas rel: 
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human conduct and its supreme end. 
The highest form of religious ethic is 
that in which the aim of conduct is com- 
plete and implieit obedience to a code 
which is conceived as the will of God. 
In the less generous manifestations, this 
obedience may be rendered against natu- 
ral inclination as an outcome of fear; for 
**Fear of the Lord is the beginning of 
wisdom.’’ It may then degenerate into 
a formalism as lifeless, and even more 
harsh, than that of those systems which 
stress ceremonial purity. On the other 
hand, it may become a joyous and spon- 
taneous acceptance of a mode of life, 
such as it is conceived would be conso- 
nant with the nature of God, subject to 
such limitations of the flesh as are 
ineradicable—the idea of saintliness. 
Hence arises the desire for uprightness 
as an end in itself, either with a view to 
reward, if not in this world, in another; 
or pursued selflessly for its own sake. 
This concept of religious ethic, which 
rests ultimately on personal and intimate 
relationship between the individual soul 
and its God, has led to the highest ideal- 
ism in human conduct; but it has also 
degenerated into many unpleasant forms 
of exaggerated and distorted continence 
and self-torture in the monastic, ascetic 
and mystie conceptions of the holy life. 

The aberrations of religious systems of 
ethies, or rather of their more fanatical 
followers and exponents, have been pur- 
sued in face of the exemplars they had 
before them, in some instances at least, 
in the lives and teaching of their found- 
ers, such, for example, as Christ, Gau- 
tama Buddha and Confucius. These ex- 
emplified a practical morality which, had 
it been adopted by those who came after 
them, might have served the needs of a 
united mankind—united, that is, in all 
that is essential in making for good liv- 
ing and well-being. Such ideal systems, 
however, it is said, were not adaptable 
to the conditions of a work-a-day world. 
But this is true of every measure of re- 


form, and constitutes the justification of 
its claim to the title of ‘‘reform’’: wl 
its suecess lies in the fact that it 
forced every-day conditions to co 
with its demands, and not that it 
adapted itself to them. It has still t 
proved by trial that of the ethical sys 
tems, which have emerged in the 
movements for religious regenerat 
and revival in the history of the wor 
no one in its respective field and in s 
of its more fundamental principles 
vet delved sufficiently deep into the « 
mental constituents of man’s natur 
attain a rule of conduct, which even s 

a purist in ethics as Kant might 
accepted as law universal. 

Since the beginning of the great 
entific movement of the nineteent] 
tury, many attempts have been mad 
comprehend science and religion } 
philosophic system. The probler 
he approached from two points or view 

one of which is based upon nat 
istic reasoning and the other upon w! 
may be termed inner reason or fi 
Professor Emile Boutroux dis 
these different aspects in a valuable 
ume published thirty years ago.2 W! 
ever the relation between religious b 
and religious practice, the essential 
ciple in religion is faith in the exist 
of spiritual powers or action wW 
transcend natural laws and life 
many people, universal belief in s 
supreme powers is sufficient proo! 
their reality. There is, of course, a « 
ference between arbitrary belief four 
upon spiritual conviction and co 
sions derived from verified and \ 
able scientific observations and hy] 
ses; and it is difficult to find a co 
standard for the two outlooks. P1 S 
sor Boutroux suggested that they « 
reconciled in the ideal of duty or se1 
which summons us beyond the sp 
cally human to a noble struggle a! 

2**Science and Religion in Contempor 
losophy.’”? 1909. 
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pe, an ideal which implies faith tem which prevents their easy distribu 
e, and demands a Supreme Being tion and use 


. sith whom mankind ean be in commu- National progress must be more strik- 
His suggestion may not satisfy ing, more potent to observation than ob 

¢ rrously logical minds of scien- servation in man’s ethical and social de 
losophers or theologians; never- velopment; and it is also no more than 

_ ss, it is in the light of service to to be expected that there sh i be 

als that science, without which in the latter It was 1 re than ; re! 
not live, and religion, without eration after the initial movement of the 
ost people would see no meaning industrial revolution in Britain that 
can find a common field for their progress other directions began to 
. es affect the population of the t t 
large. To any one who takes long views 

ScIENCE AND SociaL Ertuics and compares conditions of t wit] 

ent years, there has been much’ those of a hundred to a | 

ssion of the ethical or social conse- fifty vears ago it must ir a rasi 
f the application of mechanical statement which characterizes man’s 

scientific discoveries to indus- progress 1n that period as on 

the early days of the industrial mand over the material resources of the 

on in England, there was little of world only. This is to d rtain pat 

ntific spirit in industry. The dis- ent facts. For example, in every depart 
es of science were used with as ment of human life—at ar rate, in 

\ fference to science as to hu- Great Britain—there s been in that 
The inventions of the eight- period a stupendous awakening to a 
early nineteenth centuries sense of social responsibilit L ve 


om the workshop rather than real development in man’s me 
he scientific laboratory. Machines’ the growth of society In effect it now 
“i and operations developed demands that the latest results of 
by trial-and-error methods, and branches of scientific resea but more 
research had few points of ¢on- especially Ol those aff 
industrial practice The char- botl physical ana mental, si lid be ap 
of the present age is the uttli- plied to the conditions of life of the ] 


id istry of principles, proper- ulation as a whole This is not pl 


products revealed by scientific thropy or religion as such in the narrow 

h whether carried on solely in the sense, but arises from a broadening in 

f t of knowledge or with a practical the conception of the 1 
se in mind vations OF man to man 

Ss sometimes suggested that progres- When this movement towards socia 


science and invention are respon- betterment began more than a hundred 


for the troubled condition of the vears ago, the study of eco ¢ and 
t the present time, owing largely social problems was not envisaged as a 
rproduction. It would be just as matter of scientific research, but in so 


ble to blame the Almighty for far as it stood apart from philantht 
harvests or for providing In some as a question O! pl ilosophie principle, as 


the world all the means of ex-_ in the doctrines of the Philosophie Rad- 


r primitive man without the icals, Romilly, Bentham and the Mills, 
labor. The fault is not with father and son. Some or most of these 
ho create gifts for men’s comfort men were regarded as virtually atheists 


yment but with the social sys- 
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with Quakers and other philanthropic 


and religious reformers. Bentham’s for 
mulation of the ethical basis of conduct 
and the 
as ‘‘the 


number,’’ 


‘‘end’’ or purpose of the state 


rreatest rood of the vreatest 


if a philosophic dogma, at any 
rate comes as near to being a normative 
principle in applied social science as was 
possible in his day. 

other 
at that time, it 
fostered the sense of responsibility which 


In alliance with influences at 


work in the community 


demanded a more equitable distribution 


of the wealth derived from the industrial 


revolution and the introduction of ma- 
chinery It is the main theme of the 
social history of Britain in the nine- 
teenth century—a history covering the 


labor, which was 
the 


against child 
vitality of 


erusade 


sapping the nation, set 


up by Lord Ashley (Shaftesbury) ex- 
actly a hundred vears ago, factory legis- 
lation, the extension of the franchise, 
the education acts, the growth of trade 


the amelioration of conditions 


affecting wages, hours and surroundings 


UnLONS, 


of labor: the after-care of labor in old 


age pensions and compensation for acei- 


dent, the medical inspection and feed- 
ing of school children—these measures 
forced on the education authorities by 
men of science—improvement in school 


buildings and in housing, prison reform 


and reform of penal law, in short, a 


thousand and one social reforms, many 
have been enacted as a direct 
the 


search on the conditions inimical or con- 


of which 


outeome of results of scientific re- 


ducive to well-being in human life in 
the environment of modern civilization. 
Out of the philosophie and philanthropie 
ideals of the early nineteenth century 
there has grown up a vast and practical 
social science which gathers up and ap- 
latest 


search in all 


results of scientific re 
the 


life which af 


plies the 


branches of ecireum- 


stances and conditions of 


fect the mind and body of man as an in 


dividual and as a member of the state. 
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Apart, however, from the mental 
effect, difficult to 
proved conditions of life the iner 
application of the 
those 
accompanied by a parallel growth i 





moral gauge, of 
results of sci 
research to conditions has 
sense of responsibility in the comn 
towards every member of that cor 
the concept that of the wealt 
‘ tol] he ta 
from the eradle to t} oc = 
each individual member shall be ens 


nity 
the community a must 
ensure that 
a certain measure of healthy no 
ment, opportunity for growth in 


and adequate instruction in mir 


education to become a useful memb 
the community, with assurance of 
ical attention in employment, a1 
of sustenance to the unemployed 
provision for old age 
communism, unless 
that I a 


brother’s keeper ; but it is precis 


This is not 
communism to admit 
wards this admission that pract 
plication of the modern science of 1 


{ 


directing mankind, both as an infi 
from the study of societies of the 
the 


among 


and humbler societies of 


primitive peoples, as Wi 
from a diagnosis of the elements 
for progress in } 
that a1 


respons { 


appear to make 
civilization. It is true 
with a 


but which, it must be admitted, w 


society sense of 
not vet fully attained, is only now 
proaching the position of the p1 
rroup in its sense of responsib 
That is perfectly tr 
the advance, the spiritual 


its members. 
progr 
lies in the range of that sense of 1 
sibility. Whereas in the primitive 
it embraces the members of the b 

those of 


which the members are more or I 


only, or the local group 


| 


mately acquainted, within a mod 


ciety it may reach out to embr 


members of a great nation, and } 


when warring creeds agree to sin 


differences, it may extend to all 1 























RELIGION 


+ 
VW | 


to whom the dignity of 


man 
lividual entity transcends racial 
When, if ever, 
es to pass, it will be possible to 


tical boundaries. 


far man has advanced along 


road of spiritual as well as material 


how 
ess. To many, the way seems long 
The urge of nationalism and its 
s has dive rted the thoughts of peo- 
;—both fascist and communist—away 
the main stream of human progress 
which 


narrower channels rocks 
at to 
wreck all that is best in civilization 


in 


pids threaten every turn 


science has a spiritual message, its 
tion would now seem to be to take a 

part in the process of producing 
be based 


ce. In the history of early civili 


ation which will upon 
ns, a condition of stagnation and of 
al dissension has usually preceded 


The end 


military 


line and extinction. 
through 


es of a superior tvpe or by the inva- 


conquest by 
hordes of barbarians whose only 
was plunder. It used to be sug- 
d that modern civilization would be 
| fre 

science has provided civilized peo- 


m this fate by the powers with 


themselves against over- 


to protect 

ing numbers having only primi- 
weapons. The perils which threaten 
lern civilization are not, however, so 


the greater numbers of peo- 


es who may eventually possess power- 
ppllaneces of war as from the very 
es who have themselves perfected 
we 


‘apPOnsS 


Efficient barbarity made 
stinction in the great war between 
lestruction of masterpieces of archi- 

and ammunition dumps; and, 
then, aerial bombing of any center 
le or of beauty seems to be accepted 


ins of offensive action by nations 


ciaim to be eivilized Instead of 


having to save modern civiliza- 


being overwhelmed by _ bar- 


s hordes, it seems to have provided 


Man has 


ns of self dest ruct ion 
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advanced so little in spiritual evolu 


that he is just as much a barbarian 


his use of aerial bombs and poison 


as he was when his weapons 


clubs and arrows 


ion of the rich 


Sueh prostit 11 


with which moder 


in 


rm sel has endowed 
the human race must be « emned by 
all who see, in the general fi of 
civilized people to-day, incipient stages 
in the development of characteristics 
which distinguish man from other livin 
creatures The law of the 1m is that 
of the battle to the strong, and the race 
to the swift It recognizes no right to 
live except by might; destroys the we 
has no sympathy with suffering: and no 


sense of the highest human values In 
the struggle for existence, man has su 
vived because his physical structur 
intelligence have enabled him, indi 
ally and in communities, to master tl] 
things which would destr hin Ilis 
social instincts have at the ime 7 e 
been extended fro the tal v to 1 
tribe, the nation and the empire 
will reach their highest and best whe 
they embrace the world 

The virtues which should be pr 
most to-day, if civilization is to1 t 
evolution of social ethics to a 1 
plane, is regard for spiritual values, love 
of truth and beautv, righteousness, car 
for the suffering, sympathy with th 
pressed and belief in the brother! lo 
man. Any nation or people which sep: 
rates itself from the rest of the world 
the name of race or religion ind « t 
vates ideals of conquest by force in orde 
to assert its claims, is not assisting | 
man evolution but retarding it. SS 
has made the world one throug! the 
facilities of communications and t 
port now available; and it re 
pol tical or racial bounda S ll SI 
ot ky wwled e Al ong mode! 
and int 1 forces S ilone 





108 THE SCIENTIFIC MONTHLY 


versal understanding The conception 
of science as a social factor intimately 
linked up with human history and hu- 
man destiny gives a new meaning not 
only to seientific research but also the 
position of citizens who are engaged in 
it. Both rightly and wrongly, science 
has been blamed for much of the wastage 

life which has been brought about 
by the rapid applications of scientific 
knowledge to purposes of peace and of 
war. Men of science are, however, citi- 
zens as well as scientific workers; and 
they are beginning to realize their spe 
cial responsibilities for securing that the 
fruits of scientific knowledge are used 
for human welfare. They can no longer 
remain indifferent to the social conse- 
quences of discovery and invention, or 
be silent while they are blamed for in- 
ereasing powers of production of food 
supplies, providing means of supersed- 
ing manual labor by machines and dis- 
covering substance which ean be used 
for destructive purposes. It would be a 
betraval of the scientific movement if 
scientific workers failed to play an ae 
tive part in solving the social problems 
which their contributions to natural 
knowledge have created 

The view that the sole function of sei 
ence is the discovery and study of nat 
ural facts and principles without regard 
to the social implications of the knowl 


ve gained can no longer be main- 


tained. It is being widely realized 


science can not be divorced from et 


or rightly absolve itself from the } 
responsibilities in the application 


discoveries to destructive purpose 


war or economic disturbances in 


; 


of peace. Men of science can no k 


stand aside from the social and polit 


tf; 


questions involved in the s 
which has been built up from the 
rials provided by them and whicl 


+ 


discoveries may be used to destroy 


is their duty to assist in the estal 


ment of a rational and harmonious s 


order out of the welter of human eo 


into which the world has been 


+} 


through the release of uneontre 


sources of industrial production 


lethal weapons. By combining 


spiritual ideals with results of res 


in the fields of natural knowledge 


possible now to } ope and to expect S 


tifie guidance not only towards 
vidual fitness but also towards 

human perfection and a econdit 
social life which will make the 
truly a celestial dwelling-place 

Note: Sir Richard Gre gory deliver 
tures upon the subject of this 


before the Carnegie Institution of 


ington on December 8 and _ befor 


t 


\\ 


American Association for the Ady) 


ment of Science on December 29 


I 
Richard and Lady Gregory sailed 


their home in England on January 





MATHEMATICS, THE SCAFFOLDING OF 
SCIENCE 


By Dr. W. F. G. SWANN 


TOL RESEARCH 


most experimental physicists 
ir subject in an attitude 
ns nature as governed by 
aws which are unique 
in expression and whi seem to be 
independent of our way of _ tions of 
ut the phenomena. They are — struct 
rard mathematics 
tate t! wv) consequence 
ations of these laws 
thematics serves the en 
service 1s deman 
we are coming, co 
nconsciously, more and 
f a more dignified role 
In this role, through 
and complexity of its pos 
mal relationships, it is able 
its own structure elements 
» associated with the elements 
} 


ive Of 


servations in the sense 
-one correspondence, and can 
veen those elements, often in 
a scaffolding of relationship 
physicist ultimately moulds 
nd structure to the end of 


» calls an understanding 


vs of a group of phenomena 


moulded into mathematical 


manner, the physicist pro 
low the elements of the mathe- 
ffolding with the maximum 
some vague extraneous 
which he thinks of as su 
ty Then, if, as a result 
ents and of advances in 
it becomes necessary to enrich 
hematical seaffolding, or even to 
many feel intuitive difficulty in 
have already placed the sea 


ipproval upon the old form, have 











value governed by the _ well-known 


Not liking to leave a dignified quantity 
like V supported by all the mathematical 
mechanism of potential theory suspended 
in the cold of space, without anything 


to live Ith, the physicist proceeds to en- 


vision some kind of a medium in which 
V may, as it were, be dissolved with the 
promise to precipitate itself in the form 
of its derivatives at any point where sub- 
stance appears to be acted upon. V is 
like a spider hiding in its web to do some- 
thing to every fly which, in the shape of 
unsuspecting matter, makes its appear- 
ance. Directly the medium has been 
established all sorts of questions are in- 
vited, such as those pertaining to what 
it is made of, what is meant by its ex 
istence, and whether it has the same kind 
of properties as those possessed by other 
things which have been called media, even 
though those properties may have noth- 
ing whatever to do with the functions 
of the medium in its purely mathematical 
sense, 

Some of these elements are well ex- 
hibited by a contemplation of the classical 
electromagnetic theory, which visions a 
number of particles, let us say electrons 
and certain other things called electric 
and magnetic fields, all governed by the 


system of equations 


l OF 
~ | puta ) eurl H (1) 
p-—divkE (2) 

l 6H 
- eur! E ( 4 
0 =div H (4) 
w H a 

( E, 4 = ) r mw, ) (5) 


It is not necessary for me to define 
everything in these equations. It will 
suffice to say that they concern them- 
selves with the motions of a group of 
electrons under their mutual influences. 
In the customary method of expression 
of the subject, equations (1) to (4) en- 
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able one to ecaleulate certain qui 


called electric and magnetic fields 









intit 





} 


H in terms of the positions and n 


of all the electrons. The process 
culating the motion of any one 
is to calculate at it the electric ar 
netic fields in terms of the mot 
all the other electrons and ther 
stitute in equation (5) to obta 
motion of that electron itself, 
electron I have ealled the « elect: 
will readily be seen that there 
many groups of three equation 
three corresponding to the three 
sions in space) as there are part 
Now, it is perfectly possible 
formulate the content of thess 
tions, so that the final express 
affairs involves nothing about 2 


at all: and the solutions of the 


tions represented by this final sti 


affairs represent all that anybod: 


believed himself concerned with 


classical theory ol electrody) 


What then is the real purpos 


introduction of FE and H? I think 


answer is to be found in the fol 


If we wrote down all the diffe 


equations obtained after the elin 


of EF and H, their forms would ha 


complexity of structure such as 
render it impractical for the n 
coordinate them or, and this is 

portant point, to see readily a 
manipulative form the mathe 
properties contained within then 
the introduction of the quantit 
and H, we have an intermediary 


folding. It is true that that sea! 


ing arose through the medium of 
] 


tive thoughts about electric and 


netie fields which grew up gra 


from the birth of the subject; 
could have arisen as the result of 
mathematical device designed to « 
the relationships between the m 

the electrons through an interm 
scaffolding which had the power 


hibit in foreible form the characte 


properties of those motions. It is mt 


A 


{ 














inquire in what way the inter- 


scaffolding performs its fune- 


solutions of 


that 
for a charge 


; well known 
s (1) to (4 
in the form of 


free 
an exist what we 
waves; and, for such solutions, 
rs E and H/ lie of 
s of the waves and are perpen- 
Although the 
ives exist only in free space, it 
that they 


the equations 


necessity in 


to each other. 


can originate 


, gee 
from electronic 
which are possible. It is also 
n that these plane wave fields, 
ting upon other electrons which 
inter, in their passage through 
will, through equation (5), cause 
move also in the plane of the 
at any rate approximately. In 
as in the old classical theory the 
enon of the reception of light 
pposed to come about by the ulti 
tion of some electron in the re 


apparatus, which electron was 
“l by the light, we see that the 
f £ and H in question have just 
thematieal properties to give rise 
ectromagnetic picture to a corre- 
ce with what in classical optics 
d to be the fact that light 
ke place in the plane of the wave 


the 


vibra- 
a conclusion demanded by 
non of polarization. 

while in electromagnetic theory 
‘al theory, that is—it 
the electrons in the source which 
esponsible for the light, and the 
ns of the electrons in the receiver 
are responsible for the detection of 


is the mo- 


it, the relationship between these 

which is characteristic of polari- 
does not make its appearance in a 
form directly; but it is very em- 
ly brought forth by the structure 
termediary seaffolding involving 


H The seaffolding is, of 


creation. 


course, 
in fact, to regard equations (1 


providing definitions of & and 
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H, which defined quantities are then 
use in substitution in (95 One may well 
protest that he can not 5 el WS | 
nature by definitior That is true, but 
even as a carpenter Tas! [ v1 


to a form suitable to the work he wi 


to do, so the mathematician can, thr rh 
definition, endow the quantities of ! 

structures with properties which at 
pate the service which they w be called 
upon to perforn Herein, I thi en 
the reas why, in spite of the mplete 


evaporation in modern quantum theory 


ot that htth equation co erned with the 
motion an electron in a field, equa 

1) to (4), which really form, as I have 
said, the definitions « the tors # and 
H, continue to survive. They sur\ 
because, being definitions, they can never 
be discarded on the basis of being wror 
They can ony be discarded if the q 


tities defined are found to have no ust 


One may question why I have beer 
concerned in emphasizi 


FE and H and have appeared 


them all elements of what the 


nature ol 
begrudge 


laboratory physicist would 


their ‘‘reality The reason is that it is 


those ¢ othes of 


reality which tend to en 


cumber them with so much which can 


discredit them. The practical phy t 
who ‘‘likes to know what he is talk 


about.’’ will seek a definition in tern 
of which he 


tells him that 7 is to be measured by 


Can measure 


force on the unit pole. Of course, a wi 
pole doesn ’t eCXIST; but that does not 
trouble the practical mai He thinks 


*T) he Telis us hye 


there were magneti 


a long bar of 
though 


field-producing substances called positive 


Iron whit 


haves as 


and negative magnetism concentrated 
the two ends. He w idmit that « 

in terms of his own neepts as t 
logic of things, the p 

magnetism Is ¢€ ntrate ive no! 

ll except in tl nt 
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This does not worry the laboratory man _ been of simpler form, and would 
very much because he says his apparatus’ fact, have conformed to the pher 
is very big compared with molecules, any- of optics at all. There could hav 
how. That is all very well, however, meaning to motions of charges wm 
until in some of the important ramifica- mutual influence of electrostatical { 
tions of electrodynamics he finds it neces- However, the enrichment of the } 
sary to talk about the variation of the _ ties of relationships between the 
magnetic field throughout a region which of the charges secured by the ir 
is not only smaller than the region con- tion of the vector H permitted a 
taining his large number of molecules, range of possibilities in the relat 


but is smaller than a single molecule, is in question, a range wide enoug 


smaller than an atom, and is, in facet, an clude the phenomena of optics 
electron itself. Then, of course, I en- story. The electrostatic case st 
counter difficulties in some of the fine- meaning as a special case of the 1 
grained applications in knowing what is_ eral formulation 

meant by the force upon a unit pole. Ifa We may enrich still further 1 
physicist tells me that it is the mass times _ sibility of relationships between 
the acceleration, I am worried about the tions of the charges by Incorporal 
question of what that person means by additional elements in the scaff 
the mass of an entity which in terms of Thus, it is possible to have relat 
his own philosophy does not exist; and, which E is replaced by another v 
I am still more disturbed on seeing a rela- in equations (1) and (2) but not 

, 


tivist round the corner who, I know, will tions (3) and (5), while H is repla 


demand that the mass of the thing which B in equations (3) and (4) and 


does not exist shall vary with its velocity. (5) but not in equation (1 


Now, usually the physicist doesn’t equations are usually referred to a 
worry about these matters. He goes equations for a material medium 
ahead with his magnetic and electric a kind of averaging process of th 
fields and makes correctly the ealeula- tions for free space leads to eq 
tions of the final quantities which are of the form in question Howeve! 
of econeern in his measurements. What point which I wish to emphasize 
kindly vuardian angel looks after his Stave is that the equations in 
mental operations and steers him clear these four vectors EF, H, B and D, 
of the troubles I have envisioned ? The have meaning as applied to cha 
guardian angel is really a kind of anes- free space; and, would, in fact 
thetist who anesthetizes part of his brain tute, as | have said. an enr! hy 
to hide from him what he is really doing. the possibilities of these equation 
He thinks he is using F and H in terms 1 I. of course, use the word electrostat 
of the definitions provided by his unit plying a calculation of the fiel 


. . » same laws as those for 
poles and the like; but in actuality he is phere 
» charges themselvé 
using the kind of F and H that I have << ids Dee malian, Ten \aten ¢ 
= Ss . rr’. 
envisioned. ities an absence of motion of the el 
ae : ' , . " that the inearnarat 
There is another aspect of the function 2i must r hat the incorpora 
. o.0 ’ extra Vv and B ealls for tl 
performed by such quantities as F and H, . 

Le. : : tion wo additional vectorial re 
and that is the aspect of enrichment of order to give enough ttame te deter 
the relationships involved. Before the vectors in terms of their charges and 
motions. The elementary form of these! 
usually adopted is B=yH, and D=k! 
. ; ever, the additional relations appropr 
in those days we had spoken of electrons, the considerations involved are more | 


the theory of their motions would have _ than this. 


days of electromagnetic theory we had 
only electrostatics in electricity; and, if 
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- of fact, I think it is possible to 
ertaln comparatively recent ven 
the older electrody namics 


more than an enrichment of 


ships provided by the incorpora 
idditional vectors in the scaf- 


last two or three 
sought to explain the ac- 
se parts of the universe which 
tly observable to their senses 
“ans of mechanical models 
hematical standpoint this 
ving to picture the sub- 
verse aS governed by the same 
‘matical laws as the laws 
n found serviceable in the 
ned universe perceptible 
In the coarse-gran 
are things with whi 
oncerns itself, there are springs 
hts, there are planets and suns 
es have many attributes other 
which figure in the mathe 
elationships coneerned with the 
ned story of their mutual in- 
These things are really irrele 
that story, but they are often so 
as to leave the unsophisti 
th the feeling that the bodies 
1 would be meaningless without 
ittributes. 
the sub-grained universe typified 
iniverse of the atom. the model 
leads us again to think of things, 
s, neutrons, and the like. We 
¢ to forego for these things 


the irrelevant characteristics of ©! Model OF the a 


i 


se-grained problems of which we spoken had been successfu 
} e hee e Sanne Sort 

’ ake the atom the analogy. Be- hav D n tl am 

the 


e earth in going round the sun 
ts, as a result of its motion and the 
of its axis of rotation, the phe- “W@S Teal | 
of seasons with the growth of iscovered as 
ields and flowers at one time of the ‘S@?Y to pertul 
| their disappearance at other to their observed corn 
the year, we do not demand that euee. rhe part 
revolving round the nucleus Prée/iminary attempts 
Sed te hens Ditch Meier od eaben tributes of large-scale thi 


8. which governed their 
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medium to which they sup- posed capable of existing in a 1 
posedly transmitted their story, however, of different states, in each of wl 
there was even less of intuitive reality. carried out the ritual of the older 
We had become sufficiently sophisticated but did not do anything of import 
to avoid requiring of this medium that it It was supposed, however, that a k 
should have the characteristics of known — revolution could occur at any time 
media which were irrelevant to its fune- would convey the atom from one 
tions. We did not worry ourselves as another. The story of the re 
to whether this medium, this aether, itself was not contained in tl 
should freeze in the cold of interstellar ritual. 
space and whether, therefore, there And so, as the development of 
should be icebergs of aether floating progressed in these directions, mor 
about. What made the aether seem so_ the atom and the like lost more and 
very unreal, however, in regard to what of that naive substantiality which 
were the rather vague conventions as to terized the models of the past. Tl 
the standards of reality of the day was of physics assumed a more and 
the fact that in the things actually rele- abstract form. The laboratory phys 
vant to its functions it acted according became more and more unhappy, and 
to laws different from that of any medium theoretical man, glorying in an ev 
with which we were acquainted. creasing realm of sophistication, ta 

Even with the foregoing concessions a language which only he could u 
in respect of freeing the necessary ele- stand. There was a sort of revers 
ments of the atomie world from too many simplicity and complexity. The tl 
of the embarrassing characteristics which which were simple in this new 
we had been accustomed to associate with thought were the abstract laws 
reality, it still refused to work properly. eontrolled atomic processes, and 
The motions of the parts of the atoms’ things which were complicated we 
didn’t do the right things and the aether laws of matter in bulk. 
didn’t transmit the story in the right In spite of all that may be said, 
way. ever, for the discarding of mode 

When it appeared that the types of for the purity of abstract processé 
mechanism to which I have referred has to realize that the mind itself 
could not be strained in any reasonable’ essential partner in that greater sc} 
way to tell the story desired, a change of things which, through the aid 
in the mode of thinking became inevi-  stract theory, seeks to coordinate, 
table. However, drastic as that change in this sense understand, the phen 


appeared at the time, it was a timid of nature. In the last analysis, al 


change as we see things to-day. The ories must be moulded to a for 
electrons and so forth in the atom were which the brain can respond to t 
allowed the prestige of continuing to To attempt anything else is like a 
occupy it and of conforming to some of a violin to resonate to electromag 
their rituals of the past, as exemplified waves. Indeed, it is very diffi 
by their obedience to the old laws of the human mind to think at all! 
motion. However, when it became nec- it has something to think about; 
essary for them to do anything which he who has discarded models wit! 
really mattered, it also became neces- tempt will probably find, if he is 
sary for them to do that thing in a man-_ with himself, that in his thinking | 
ner governed by no scheme of forces replaced these models by other int 
with actions anything like those of our guides which stimulate his mind 


previous pictures. The atom was sup- tion and which, if absent in o 
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him, will leave that one un- mecha 
deny, but without conviction,  effe 
has sueceeded in growing his like 
itive thought structure in terms mal 
his brain may function. An 
mechanism in the mind fune- _ tion prine: 
pr bably more strongly if one be- 
nscious of what it is and what ter jt 


nara 


tations are; and so it is pertinent) armor so that he is |} 


what is to replace the intuitive jn his new role. shows his 


ts of models in an age which has when he draw the sword 
ed those models. _ that sword strikes very m 
mathematical physicist who sur- ,.., the ald theories 
development of his subject the exiatones 
past two centuries can not help ™ ing products of 
impressed by the survival of 4. Qoondinates in the expr 
ndard mathematical processes of ie Diente aanne eid ; 
through many revolutions in the eatailiies senahiion ak in 
phy in connection with which ee ee ayy a. dene ty 
used. Fourier series and their matien! spleen a 
again and again. Those “> “'© exemplified - 
rs, the mathematical theorems where the velo -- ee 
‘press the decisive characteris- coordinate a me Sees 
analytic functions, stand im- ane Ce = Sew — ee 
ready to serve the needs of any anotl er. it is this fact, 
who is willing to invoke their Of Whose existence Is 
They are like the hired soldiers “ent to us im the 
; gone by, and even of to-day, °4¥@ ly conclusive mathemat 
to fight and sell their own par- W!th less intuitive aj 
form of skill in any eause. the mutual induct 

sses of expansion in Fourier ¢lectrodynamuics and 


and the like are to be found 
many generations of mathe- 
vsics. The fact that the in- 


sinmx sinnz is equal to zero 


tween , carry! 
this fact 
modern 
brings ; 
en over a suitably chosen in- "4te Upo 
hen m is not equal to n, and is ©X!Sten 
en m equals n, can be regarded 
isis of resonance in the classical 
of an undamped vibrating 
A similar kind of property is 
and again. It is this prop 
in the guise of resonance, 
such primitive account of 
‘tric effect as is given by 


and which provides the 


ry oft optical dispersion and 


It is again this property in 
rm which is the thing which 


the trick in the quantum 
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tatement exhibited in the various 

Green’s theorem represents 

properties of abstract entities, which 

properties stand ready to be correlated 

with observable properties in electrody 

in hydrodynamics, and so forth 

All they need is christening; and once 

christened they are adopted into the fam 

ily and made to do their same old work 

in very much the same kind of way as 

that in which they have done it before 

About all that happens in the transfer 

these theorems from one master to 

another is a change in the form of the 

heraldic uniform. These uniforms are 

rule unnecessary and are even oft- 

an encumbrance to the duties of 
iathematical warrior 

were to extrapolate » idea per- 

little further than I should, I 

that the mathematical physi- 

or unconsciously, 1s like 

imber with various tools shaped to 

is purposes and well tried for the 

‘certain thines, because he made 

vradually developed them for 

ss of jobs. When he comes to 

branch of physies where his 

are needed, he pulls out his old 

and tries to find whether the job 

me with them when used per 

in different wavs and in different 

orders, but always in such a manner 

that when the story IS really told it is a 

thing which is really characteristic of 

some particular tool which causes that 

tool to serve its purpose in the job. If, 

therefore, we seek aids to intuition after 

discarding models, I suggest that we seek 

them in the properties of these tools. For 

my own part, | have frequently found it 

of use to transfer my thoughts from a 

battle between forces and motions In 

dynamical systems to a battle between 

mathematical terms and operations, and 

even to personify these terms and opera 

tions. I see a third differential coeffi 

cient in the time as something which 

makes more use of a_ high-frequeney 

vibration than does a first differential 


coefficient 


When I look at the familiar old 


ential equation 


I recognize that it is because 
terms differ by an even number 
ferentiations that I get a conservat 


something in the form 


I realize that when the original « 


is generalized to the form 


where the lack of conservation 


bolized by eht-hand side being 
of one Sich 
| observe 


more vreneri 


and multiply 
terms 
» differentia 

represent them in the 
ft something; and this is 
at each operation one of the mem! 
the product of two derivatives 
in order by one, while its compa 
creases in order by one, so that 
approach each other in order by t 
eventually integrate out On thi 
hand, the terms involving origina 
odd orders must of necessity grind 
on integration by parts to sor 
which is the integral of a squar¢ 
they lead to lack of conservatior 
so, | regard my odd power terms 
pators, and keep them carefully 
as such in introducing them as 
in the fray 

And so I would agree with tl 
tations of him who, in the dis 
mechanical models, finds it dift 
pin upon something to think abo 


would suggest that in his mind 









: the battles between forces, inertia, 


like, with battles between mathe 
terms, functions and derivatives, 

r some of these conceptions with 
personalities, and choosing as 
basis of their incorporation in theo- 


purposes immediately to be 


by no means visionary to hope 
may adjust his intuitions so as 
with realms of concepts other 
those with which our immediate 
sors have worked. A mechan 
planation of things in the ordi- 
se of the word was by no means 
itively satisfving explanation 
the time of Galileo However, 
us who were born in the late 
era were bred on the old me- 
and the custom was to trv to 
new phenomena in the light of a 
al picture. Thus, when in my 
vbody wished to try and make 
erstand how it came about that 
trical eireuit composed of a econ 
in inductance and a resistance, 
could oscillate, he would eall 
n to a weight vibrating in oil, 
end of a spring and would say 


L. a self-inductance, in the 


problem is like the mass m, 


weight. The resistance R, to the 
the electric current, is like the 
offered by the oil. The 

n the electrical problem per 
function of the spring in the 
one. By thinking of the 
spring and oil, I hope vou will 
nd why the electrical circuit 
Now, to show that the me 


prior right 


concepts have no a 
ve fundamentality, I may re- 
it to-day the youngsters start 
with radios before they ro to 
so that they meet electrical cir 
fore they meet springs and 


n their mechanics classes. Per 


situation with vou is like what, 





wel know n professor of electri ‘al 





ring, I have learned it to be with 






his students in these davs Per 





l understand electricity better 





than vou understand 
haps I should ha S 
tricity and now say t 
knowledge of electri 
to expl why it is tl 
to one end of a sprii 
bobs up and down i 
Now, vou all know that 
radi reuit compos 
tance L, a resistance H 
(' t will, under su 
Ost iti If stimulat 
rad wave, it W bu 
tor irrent which 1s 
the degree of tunin ( 
want ou to think o 
somethins like the se 
( | _ etl } 1} Ti 
trica esistance n ti 

rt} I hone that b 
vour knowk a af 
eireuit os lates oO 

ppre Té wi) Bal 
up and dow the « 

I tl that the pl 
by ! rporath to 
than he does t] mat! 
nism s I may eall tl 
tions by) e Ww tl 
nrocesses with the same 
1 ( Satistact is tl 

ci¢ TO 2 YF ode 
ir re tion of Ti 
betw the mat! 

I 1 rat ! 
le! 1 sta ent 
! mnection wit t| 
of 1 { { to the « 
exp nts perfor 
movu with relat 

ve ern? res. lt< 
experime! 
re without I | 
Thus Dalle | alin 
face \ e, 11 1 
SI! ] ’ ert ’ 
te S lI, standll on ¢ 
CeSSIVE | measured 
or the sod ! 1) line ( 
stn? In this case he 
ana } vs Ts) 7 
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sults, the difference being, for the most 

the well- 
course, the 
relativist I had not 
the and if | 
asked why, he would tell me that in each 
system I ought to have my own star to 
move with but I am left a 
little dissatisfied until I inquire further 
into the matter and, that in this matter 
I am not the only fool in the universe, 
there is the that 
again this Doppler effect 
those who do not quite understand the 


part, an exemplification of 
known Doppler effect. Of 
tell me that 


same experiment, 


would 


done 


along me ; 


evidence again and 


is cited by 


theory of relativity as an objection to it. 
What then is the solution of the matter? 

When the mathematician considers a 
set of differential equations he is apt to 
speak of the conditions which must be 
specified in order that the set shall have 
He refers to the fact 
that it is necessary to assign a certain 


a unique solution. 


number of quantities in addition to the 
differential equation in order that the 
complete story shall be told. Thus, in 
the the 
planets are uniquely defined, as are the 


classical astronomy, orbits of 
motions in those orbits, by the assign- 
ment of the positions and momenta at 
I like to regard the doing 
of an experiment as the fixing of those 


some instant. 


quantities which it is necessary to fix in 
order that the differential equations of 
the subject shall have a unique solution. 
The 


experiment in 


then, of doing the same 
different 
the assignment of equal numerical values 


meaning, 
two systems is 
to the corresponding quantities which 
the The doing of 
two similar experiments would be mean- 


determine solution 


ingless were the equations for the two 
systems of different order, for example. 

I have said that in classical astronomy 
the planetary motions are determined 
by the assignment of the positions and 
momenta at some time. This is because 
the equations are of the second order. 
Had they been of the third order, the 
assignment of mere positions and mo- 
menta would have left an ambiguity in 
the had there been a 


solution; and, 
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thought the 
were of the second order when they wi 
really of the third, he would have « 

to the that 
called the same experiment twice 


physicist who equat 


conclusion doing what 
would in general give different res 
He might even formulate a princip 
indetermination as a result. Ind 
this matter has a bearing upon the s 
called principle of indeterminatio 
atomie structure; but of that I wil! 
speak now. 

The higher the order of the diff 
tial equations and the greater their 1 
ber, the less they say, and the 1 
left to be the supplement 
initial or boundary conditions. The 


said by 


rinner in relativity theory, having 
countered much difficulty in building 
equations which are invariant in the 1 
stricted theory, is astounded wher 
hears the general theory talking of 1 
which under 
transformations of 


tions are invariant 
coordinates 
equations of the general theory ac 
this apparently remarkable propert 
the characteristic of saying less 
those of the restricted theory, le 
more of the story to be told in the | 
dary conditions. By saying suffi 
little it is possible to increase the 
erality of truth of that which is 
Indeed, it is obvious, for example, 1 
if a differential equation should b 


infinite order, it would say not 
which is a sufficiently non-comprot 
statement to be invariant under 
transformations of coordinates. 
The general theory of relativity 


vides a good illustration of how the ! 


of nature may be connected in all 
of different 


capable of giving 


ways, each of wi 

rise to a differe 
The nature « 
intuitive coneepts is. in fact, deter 
the 
Thus, for example, if I re] 


of intuitive concepts. 


largely by t\ pes of eoord 


chosen 
the planetary mot 
lin 


terms of a suitable system of coord) 


sent story of 


the restrictions upon the probler 
gendered by that choice throw th 
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form in which the story is told in 

s of equations in which there are, 
most part, accelerations on the 

nd side and functions of the posi- 

n the right, so that out of this ple- 

» ean be grown the old intuitive con- 
If I choose 


r sets of coordinates the story must 


of forces and the like. 


| in another way as regards any 
tive concepts with which one may 
pany it. 
If I were asked to express in very 
’ popular form the essential thing 
is accomplished in the general 
of relativity, I do not think I 
d talk much of curved spaces, and 
ike, but should give the following 
Suppose an investigator should be sent 
to a country to investigate the laws of 
that he 


absolute 


ountry. Let us suppose 


rabid non-smoker, an 


taler and endowed with the plague 


Was a 

rheumatism. He brings back his re- 
to me. He gives me a very concise 
| beautiful statement of the parlia- 
ntary procedure, except that in it I 
1 woven into the description long 
scourses upon the unhealthiness of the 

sphere and the impossibility of cor- 
t judgment being formed in it which 


iltimately conclude arose from his 
ng observed somebody smoking dur- 
the deliberations. A similar situa- 
exist with 
rtaining to strong drink, and he may 
ply that the humidity 
he conference rooms are totally ab- 

al in relation to what it 


should be from other matter in his 


may regard to matters 


variations of 
seems 


When I read this report, I shall come 
the conclusion that it consists of two 
rts woven together, something depend- 
upon what was really happening in 

untry, and something depending 

n the idiosynerasies of my investi- 

r. Of course, if I knew those idio- 
might make due allowance 


them, but I should always be a little 


rasies I 


uncertain becaust il ra hie really 
l ht have a very \ brand ol war 
In that countr\ The best thing I eould 


really do would be to st nd into the coun 


try a whole army of investigators with 
all sorts of idiosyncrasies and accept 
only that which they all agreed upon 


Now, when we formulate the 


nature, many interesting things present 


In the 
that they were all fundamentally charac 


then selves old days we thous 


teristic of nature, but the ultimate phi 
losophy which we have been driven to by 
the theory of relativity leads us to the 
belief that these 


things are really 


some of interesting 
inherent in nature her 
self, and some of them are a consequence 


which we 


These latter 


of the way in 


measurements 


be also very interesting to us, as interest 


ly 


ing as was the effect of the change of ¢! 


mate on the rheumatism of the investiga 
tor cited above. However, it is important 
to be able to separate the consequences 
of our two observations into these two 


ecategories—those which are fundamental 


and those which are inherent in our mea 


You l 


Perhaps the answ 


why 


is, that any 


surements av sav, separate 


then 
extension of 


. ] 
results 


knowledge 


meditation upon the implicat 


IOnS O| the 
laws of nature as we see them, and it is 


only worth while to meditate upon the 
parts which are significant. It may be 
of great value to meditate upon the gov 
ernmental structure of that country to 
which I 


tialitv for war and 


be of 


referred as regards 
the like; but it will 


little international value to medi 


its poten 


tate upon my own rheumatism, however 
important that may be to me 
To come now a little nearer to the 


actual procedures involved, I mav say 


that all our information about nature is 
obtained from our measurements. We 
may fix the collision of a comet and a 
planet by measuring the distances YX, 
Y, Z, north, west and p of, let us sa 


Washington, and the time 7 at which 
the eollision occurs We 
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event in another manner. We may mea- 
sure certain angles with telescopes. | 
must not pursue this too far into its 
detailed ramifications. Let it suffice to 
sav that it is as a result of such measure- 
ments, and in terms of them, that we 
express the laws we find. Now the 
relativist sets out to find how much of 
what he expresses in this way is inde- 
pendent of the particular ways in which 
he makes the measurements. That part 
is inherent in nature. The great ele- 
ments of skill involved in his mathe- 
matical procedures are involved in his 
finding out how to savy—in mathematical 
equations—these absolute facts about na- 
ture in such a way that, if he should tell 
the story in terms of other types of mea- 
surement, the ultimate story would be 
the same. 

In spite of all the diseredit that mod- 
ern science has thrown upon the intui- 
tive concept of reality, vou may main- 
tain that you can not escape the very 
emphatic consciousness of the substance 
of things. You will tell me that when 
you bang your head against a wall, it 
seems most emphatically evident that 
there is reality in the wall and that the 
wall is there. You will protest that all 
things are not shadows. You will tell 
me that you ean touch things, you ean 
feel things, and that deep down in your 
very bones you believe that they are 
there. I sympathize with your feelings, 
but I must warn you that all you have 
as your criterion for the existence of 
whatever it may be that you are think- 
ing about, all vou have for vour criterion 
for the existence of the reality of this 


‘‘substance,’’ is the set of impressions 


you get from your senses; and the ab- 


stract principles of science will, if they 
have been properly chosen, reincarnate 
in the approximate and crude form of 
your senses that concept of reality with 
which vou started, and which seemed so 
very substantial and meaningful to you. 
They will construct this reality, not with 
simplicity, but with the appropriate 


complexity which should adorn 
fear there will be many things about 
of which you will feel rather asham: 
but humbled in its reincarnation, 
nevertheless be sure of the erround 
to it. 

And so we begin to see that, i) 
with the spirit of this philosophy, t 
is an artificiality in the old reality, ; 
a true reality in the new artifi 
The new reality is not a development 
an enhancement of the principles of 
old: but the old is rather a r 
somewhat illogical, vague and 
plete structure which comes nearest 
respectable form when reincarnated 
of the principles of the new. 

If, in spite of all I have said, vou st 
seek to prune your own concepts 
something which, over the whole r 
of nature, has those elements of r 
desired by your primitive senses, 

[ fear you are doomed to disapp 
ment. <At best, vou are doomed ti 
life of one who seeks an ideal wl 
comes more and more remote as he « 
tinues to pursue it. Like the moon, t 
ideal will always seem to lie behir 
mountain ahead; or like the rain! 
which seems to descend to the eart! 
some definite spot, it will move awa) 
you aS you approach the spot 

it seemed to be. It is said that | 
fashioned man in His own image; 
it is very evident that it is man wl 
fashioned God in his image. If, in} 
search for that which the imp in jy 
soul has told you is final and whic! 
reality, you should beguile some sorce! 
to bring vour ideal to you for a moment 
for your inspection, you will see but 
image of vour own face in the pict 
You will see the mechanism of that t! 
which was the old reality fighting 
an octopus to find holds for its tent 
upon the true realities of nature; 
as you examine more closely the f 
and actions of that octopus you will f 
that it is none other than your own 
brain. 
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Bohr (‘‘ Atomic T 
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tion ol 


A BroLoaicaL PRINCIPLE OF 
UNCERTAINTY 
re is another phase of the problem 
erits consideration It is a well- 
fact that protoplasm has never 
ympletely analyzed chemically. 


tart in the laboratory with dead Ory Where 
asm, of course, but inasmuch as Sharp distin 
their observ: on breaks down, 


that, 


mental 


s no loss in weight in passing from 
ving to the dead state, it is to be 


that every chemical component 


there 1s 


living is present in the dead pro- "omena 
As every one knows, however, cepts, since 
not the number of chemicals or by an observation 

weights which vives character to possible 


asm: it is the organization of the 
that is the essence of life, 

ally or biologically speaking. Now 
at extent is it practically or theo- 
y possible to ascertain the precise 
of that organization? It is, of 


a fundamental character of living ‘/€ © 


: capsnain 
Physici 

to de 

both the location and 


asm that it is a dynamic system, 
is not characteristically at rest, 

s always in process of change. This 
lone complicates the problem of a 
‘tory chemical analysis; but let 
a little further. If ‘‘life is re- 

if protoplasmic activity is in- 


movement of a parti le at the same 


because any eftort at 
inevitably involve e 

n between protoplasm and en- velocity or ‘ 
ent, or rather between protoplasm paradox seems to controm 
ge in the environment (stimu- 


, What is the logical conelusion as to 


ence To protoplasn 


seems To he no con ‘ePlval le 
ascertaining the nature 


possibility of reducing biological ac- 
»a chemical formula with proper 


»yyf ) 
oment, 


any given n 
atical dressing? There seems to 
possibility of beginning to attack 
ng organization of the molecule 
rotoplasm, without bringing about 
nsive change in the protoplasm. 


ided from the January issue. 


but 
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or which at best may be responded to by 
a change of organization. The impos- 
sibility arises from different conditions 
in the two cases—or does it? In the case 
of the electron, we are debarred from 
measurement for lack of a measuring rod 
of sufficient delicacy to avoid disturb- 
ance of the object to be measured, or be- 
cause the instrument itself may be 
changed in the act of application. 

The same statement could be made 
with reference to protoplasm, but the 
difficulty is perhaps due not only to the 
relative coarseness of the implements we 
must employ, but also to the inherent 
sensitivity of the object to be measured. 
Its sensitivity is the condition of its be- 
ing the object of measurement, that is, 
of its being living protoplasm. Biology 


‘ 


has its own ‘‘principle of uncertainty’’ 
in that there seems to be no theoretical 
possibility of determining precisely the 
nature of organization in a system which 
of its own inherent nature changes its 
organization every time we make any 
attempt to inquire into that organiza- 
tion. I think we might even say that the 
protoplasmie complex changes its or- 
ganization de) “sively (and perhaps of- 
fensively as will) with every attack 


upon it. Should any one question the 
defensively,’’ let 


sé 


propriety of the term 
judgment be deferred until we have 
arrived at a later paragraph. it seems 
safe to say, at least, that there can be no 
ultimate solution of the problem of de- 
termining the organization of vital sub- 
stance until we find a means of attack 
to which the substance is not responsive. 
At present that seems to spell a logical 
impossibility. 

My vision of the future encompasses 
no conceivable state of biological and 
chemical science when all or any biologi- 
cal phenomenon will be reduced to 
chemical and phy sical terms Rather, I 
envision an eternal game of battledore 
and shuttlecock between biologists and 
chemists. Repeatedly, the biologist must 
say to the chemist or physicist, ‘‘I have 


earried my investigation to the 
beyond which I can not go by met! 
available to me; now you take it 
problem of biochemistry.’’ I co 
plate also that after a time the che 
or the physicist will have to say, ‘‘I } 
made my contribution and have arr 
at a point beyond which chemical 
phy sical methods will not avail. | 
it back to you for a while.’’ And s 


may go. We seem to forecast eter 


cooperation in a task without end! 


The contemplation of an endless tas 


may offer discouragement to some | 
sons. To such it can only be said 
you are made of the stuff that can { 
encouragement and hope only in 
expectation that the task to which 
have set yourself will ultimately be 
tirely completed, with nothing left t 
done by those who come after, it is ] 
haps better that you should keep out 
biological science—or any science; 
perhaps I should add also, keep out 
philosophy. Look for peace of 1 
some more lowly undertaking. 


A BIo.ocicaL PRINCIPLE OF RELA 
The recognition of life as inter: 
between protoplasm and _ environ! 
seems to lead us inevitably to what ! 
well be ealled the Biological Pri 


of Relativity: we learn absolutely not 


ing about how an organism or a 
lives except as it behaves in relation 


something else. This seems so obvi 


that I need take little time to discuss 
The relativity of all knowledge is s 
an old philosophical concept that 
novitiate in philosophy would be 
sumptuous in attempting its exposit 
Nevertheless, one may be permitted 
try, even at the risk of being somew 
trite, to show how the biologist ar: 
and seemingly must arrive, at his 
principle of biological relativity. 

If the biologist is to deal with li! 
must first ask himself how he can 
tinguish living from non-living t! 
Without discussing all the tests that ! 


; 


+) 


; 
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here that the biologist 


ik 


PHILOSOPHICAL REFLECTIONS 


st themselves, we can say that the 


rally applicable practical eri- 


t 


his: thi 


a stin 


it living substance re- 


1ulus 


It should 


adapt 


by an adaptive 


perhaps | 


ive in a 


he 


ex- 


uses the 


specialized 


or perhaps in two senses. 


ei 


else, he 


ealls it 


Like 


‘*adaptive’’ 


an organism does the fit and proper 


n the circumstances presented, as 
hollow 


nto a post. 


wren, fi 


‘ ‘ 
kes 1tS 


nding 
nest 


no 
in a 


tree 


tomato tin 


Again, on the other 


the biologist uses the word ‘‘adap- 


is almost synonymous with 
theoretical 
on that the response will be of 


that 


perha 


will 


ps on 


the 


‘re 


in the majority of 


but not necessarily in all, be useful 


laptive in 
ng from the frying pan into the 
There is 


the 


ordinary 


only one illustration. 


sense 


ably no particular advantage in 
broiled rather than fried, or vice 
indeed, but 


it is 


a good 


ro somewhere else when 


hot where you are. 


it 


veneral 


rets 


ry 
There are cases 


which a directly suicidal act is 
e, not to the individual but to the 


this digression let 


us 


return to 


nsideration of our practical crite- 


us 


‘ 
" 


1) 
ll 


+ 


e 


f 


i 


e 


living substance responds to 


us by an adaptive response 
one that is 


ny response, 


meanin 


Fy one 


but 
tha 


t 


has 


some 


n to the welfare of the living sub- 


Then, if we ask what is a stimu- 


we have to say that it is an appro- 


; 


change in 


the environment 


not 


change, but one that leads liv- 


es to give an adaptive response. 


if 


s viability one puts an egg in 


bator; had it been placed in cool 


n 


tT 


and 


have 


failed 


regar¢ 


to 
led 


develop we 


it 


as 


a 


bad 


On the other hand, one puts an 


hat 


n moist soil rather than in a dry 


We 


must 


find 


the 


right 


Ca 


getting into another 


are 
ing thing is something respond 
adaptively to the sort of thing that wi 
make the livin 
tivel, We 
thing is somet} 
thing! 

It comes back 
*fadaptive response.’’ I think 


ean properly say that a living thing 


something that tends to look after itself 


or its kind, something that tends to meet 
the world, not passively, but bot] defen 
sively and acquisitivels It tends not 
only to resist the destructive or e! 
croaching pressure of outside objects b 
also to use such objects to promote itse 
or its kind. It tends to grow 
multiply, not for itself alo 

promotion and increase of 
though for the production of its kind it 
must sacrifice some part or the whole 
itself. Personal sacrifice, by tl 

is not an exclusive characteristic 

or of life at any particular level 
worker bees that give up all capac 
self-propagation to spend their 

lives in the protection, feeding and nurs 
ing of the larvae and of the queen, the 
one reproductive member of the colony 
the drone bee that sacrifices his life in 
the mating process; the paramecium that 
divides into two; the tiger that goes into 
battle for its young; the plant or animal 
that gives off ova, pollen or sperm; the 
seed that sprouts and so hastens the end 
of its own individual existence; the man 
that lays down his life for country or 
principle these are al] ; 

same law of nature. It is not necessary 
to assume that all such acts are done by 
intention ; it is enough to observe that it 
is in the very nature of life that these 


things are done.‘ 


geth« 


natu 
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‘*Self-preservation is the first law of 
nature.’’ That, indeed, is a very crude 
and inaccurate statement. ‘* The preser- 
vation of the kind is the first law of liv- 
ing nature’’ would more nearly fit the 
facts biology. The ecologist would 
indeed go farther, conceiving of neither 
the individual nor the species as the ulti- 
mate value. Both paleontology and 
everyday ecology show that nature sacri- 
fices the species to the good of the ecom- 
munity as a whole, with the same equa- 
nimity as she displays in sacrificing the 
individual to the good of the species. 
That is something to give mankind pause 


if anything can. I should say, how 


ever, that the first principle of biology is 


that there is within living substance a 
condition of internal pressure, tending 
toward expansion of self or kind; eall 
that pressure by a faney name if you 
will. Perhaps the chemist would say 
that we have in protoplasm a_ highly 
complex chemical system that is never in 
equilibrium, that has always unsatisfied 
bonds. I do not know just how the 
chemist is to express the broader mani- 
festations of this instability of equilib- 
rium—this universal tendency to bring 
about equilibrium, and therefore death, 
in some units that others may continue 
in a state of activity. 

Assuming that we know anything, it 
seems to me that one thing we know is 


is available to support either extreme 
individualism—the one that says: ‘‘ Every 
‘or himself and the devil take the hind 
and the other that would make the 

least efficient paramount, and 
‘vil take the foremost! Organic nature does 
not seem to work in either of these ways. After 
alluding to the oft emphasized competitive 
struggle of animals for food, water and safety, 
Allee remarks: ‘‘It is only lately that equally 
plain evidence has been massed to show that 
animals cooperate usually as unconsciously as 
they compete to secure these same necessities.’ 
At the risk of ineurring criticism for choosing 
a text from nature and applying it to human 
affairs, I may give personal endorsement to the 
familiar view that that portion of mankind will 


best survive that shows capacity for the most 


genuine and intelligent cooperative effort. 


that we can not know anything 
with reference to something else, t 
the knowledge we have is relative 
being the situation, we can not ex) 
reach an ultimate and complete s 
ot any question that is presented 
and it does not seem to requir 
deal of scientific or philosoph 
sion to establish the fact, if fa 
any value to us. What the p 
have done recently is to demonstra 
perimentally and theoretically t 
is a scientific truth with reference 
movement of electrons. That | 
take to be an important contribu 
physical science, and a discoy 
great interest to philosophy and 
tists in other fields.” It may | 
serve to remove the foundations 
some of the cruder doctrines of n 
nism. It does not, however, under 
mechanism completely, and, as 
am capable of judging from w 

| have heard or read, it does 1 
establish or weaken the doctrine 
will: regarding these two ¢o! 
ideas, we are left where we always 
and where presumably we sha 
be, since the answers to these ques 
seem to lie without the circle i 
we have to live and move and 
being. 

It does appear that a great 
useless speculation may be avoid 
could regularly recognize som 
facts about how knowledge is gal 
have heard speculation on the qu 
of whether, if we know everything 
free hydrogen and everything ab 
oxygen, we could necessarily 
that the union of these two ele 
proper proportion would give us 
stance with the qualities of wat: 

» this was written and present 
aper by Dr. Harold Jeffreys, 
ience, Logie and Philosophy’’ has 

in Nature (141: 672-676 and 716 
‘*The Heisenberg uncertainty,’’ he 

new discovery in principle, but an 
a lower limit to the old uncertainty 


never neglected except by misplaced opti 


= 
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the conception of ‘‘emergent 


is based in part, at least, 


assumption of a negative an- 
juestions such as the one just 
It is with no little diffidence 
temerity that I frankly express 
hearted that there 


a better example in our lan- 


or 


conviction 


thought in a 
about 


drowning of 
rds. <All that 


is relative to something else: 


we know 


in know nothing of oxygen ex 
to 
reads this statement: ‘‘ We do 


its relation other things 
water by studying 
the 
Do we on the 


logically at 


and oxygen,’’ question 
‘ome to mind: 
| arrive logically at hydrogen 

without studying water 
have absorbed this profound 
profound re- 
gotten 


‘ : 
evolution 


and the equally 


query, where have we 


nowhere! Emergent 


brings us back to the principle 
vity in thought Just as an earlier 
to lead to 
that life itself is 


is one discovery of fact, or one 


n seems the con 


us 
relative 


of kind, any more ‘‘emergent’”’ 


othe 


sm, Mechanism or Neither 


back it was suggested 
of my remarks might lead me 
anded as a vitalist in the meta- 


sense of Driesch and others 
is emphatically disclaimed be- 
‘oneeive of nothing more futile 
argument over whether the vi- 


has a truer idea 
To my 


mechanist 


eaning of life. mind, 


dmit its deficiencies, the vitalist 


one who closes his mind against 
» side of the picture, and simi- 
mechanist is one who refuses to 
e plain facts that loom so large 
nd of 


the vitalist. It seems to 


ry simple task for the vitalist to 


well-known facts of embryology 


and so to apply them 


as 


demolish pure mechanism 


it 18 Just mec 


as easy [or a 


the underpinnings out from 


position of t by 
Vanity or any 

problems from a pt 
Superficially tl 


in a little better 


go on being a 

a vitalist, if ; 
speak, must lose hope 
pr 


ical science, 


sure ol vress 


coincidence that 
+} 


Lue alleged principle 
doned biology for a seat in 


ter discip 


Inv’s as such 


Now | 
barrassme! 


place onesetl 


ually exel 


US1\ 


enoose he tween 


that this 

courage 

betwee! 

KOOW 

they a *. 

The diffie ity 1S 1n 
definitions Just what 


In 


nachinery, 


mechanism one 


relate to 1 
machinery 
upon somé 
If it me 
nomena 
physical t 
weakest 
namely, 


wh 


has ve 
en 


How could 
cule plays such a 


part 


behavior and not even the 


one protein is vet known 


second answer is 


al 
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sure that chemical and physical princi- life’’ after years of apparent 
ples have yet reached the stage when we Abiogenesis, actual gap-bridging, sx 
ean properly appraise their theoretical to involve a start from clearly n 
applicability to biological phenomena. material rather than from origiy 
When the physical scientists, starting known living material which has be 
out with clearly non-living materials, modified as to seem for a period, and 
can give us even the rudiment of a work- til a proper change of conditions, 
ing system that will grow and repro- living. 

duce, behave and misbehave, like an or- On the other hand, before we fle 
ganism, it will be time enough to take the mechanistic stronghold int 
notice of the claim that biological phe- camp of the vitalist, let it be obse: 
nomena are special cases of physical that the vitalist admittedly knows 
chemistry and nothing more. Such a_ ing about the so-called vitalistic 
statement should not, of course, be taken ciple, and even boasts that he car 
to mean more than it says. The scien- nothing about it. Obviously the: 
tific spirit is not tolerant of assertions not a biological or scientific pri 
that this or that can never be done. One but a philosophical one, if it is a 
recalls the story of the mathematician ciple of any kind. 

who demonstrated conclusively that a One speaks only for oneself 
baseball could not be thrown to describe may find it agreeable and helpfu 

a curve. Is it in his honor that the mod- claim himself a pure vitalist or a 
ern spectators rise to their feet in the mechanist. In either case, he 
seventh inning? To say that living phe- forming, as I see it, an overt act « 


nomena are not explicable in terms of he takes a position which can n 


present-day chemistry and physics is to curely grounded in present-day s 
utter a truism. To say that they can knowledge. He has wandered 

never be explained (or that they can be the field of philosophy or of relig 
explained) in terms of future chemistry he has a perfect right to do, and p 


and physics is to make unwarranted as- a duty. I merely say that, for my 
sumptions as to what the chemistry and personal wanderings into suc! 
the physics of the future will be. both vitalism and mechanism ar 
‘Bridging the gap’’ between living fluous paraphernalia. Apparently 
and non-living substance may well com- great majority of biologists hav 
mand the keenest interest and the most aligned themselves with either 
capable effort. Abiogenesis, or ‘‘spon- and this, I take it, is not becaus 
taneous generation,’’ as an article of are habitual mugwumps, but rather 
faith and a beam of hope, has arisen cause neither party has yet given a! 
more than once in the past—only to fall intelligible and acceptable platform 
as often as it has arisen. It may well me it is quite conceivable that 
rise again—it must arise, one might in time prove to be no issue at : 
think—and it may fall—who knows? It is possible also that 1t may prove a! 
may be an aid to clarification in thought nally insoluble one. Meantime, th 
if one recalls Preyer’s three categories: vitalist and pure mechanist und 
biosis, with continuing display of life; serve a useful purpose to the most : 
abiosis, destruction of the organization tic of us, in that they each keep t 
bringing actual death; and anabiosis, re- from deluding us into the belief 
ferring to suspension of living activity has the whole truth. While it 
without fatal disorganization, as with fairer to say that some find t! 
the dried tardigrades which ‘‘came to conception of mechanism a helpful 
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hypothesis, and so with vitalism, 


Ss, l 


I does n 


ot appear alto- 


probable that in the year 5001 
still be debate on this subject, 


as Ol 


1 that o 


free will. 


f predestination 


Further Principles of Biology 


I comment briefly on what I con- 
be some fundamental principles 
nie life. I think first of the 
life or the principle of con- 
In the line of ancestry of any 


c 
Ol 


rganism there 
no discoverable beginning. Or- 
eings and organic substances die 
lost to the stream, but the stream 
It is a one-way stream—like 


Vv O 


f time. 


seems to be no 


There are no reversals 


y temporary and insignificant ones 
with the steady forward flow. 
class of reversals we might clas- 
henomenon of de-differentiation, 
childhood, ete., short-lived rever- 
ding the end of life, or other 
ived and adaptive de-differentia- 

ich seem comparable to a back 


] 


for a fresh start. 


second principle, which is closely 


the first, relates to the condition 
sant internal organic pressure 
ur water into the open space of 
ind ereviced rock, the li- 


‘ 


Ws 


i 
17 


+ 
SI 


red é 


nder 
rom 


the influ 
without 


out into every nook and 


ence of pressure 


cravitation, in- 


s manifestation as atmospheric 


If 


ol 


we could 
the earth 


sterilize the en- 
, leaving only a 


<1 plot of living organisms, all 


lear 


ls us to b 


ent amount of 


elieve that, given 
time, the organ- 


iid multiply and severally fill 


SS 


} 
al 


‘upiable niche. In this ease, 


ure 


seems to 


be largely from 


It is this expansive force of lift 


we 
pre 


and 


allude when we speak o 


‘ssure, " 


assimilate 


{ 


the tendency to 


everything as 


similable—to grow, to multiply, 
everything else out. 
The exalted Psalmist, considering 


reiation of man to his environment, an 


addressing the Almighty, exclaimed, 


‘*Thou makest him to have 

over the works of Thy fingers, Thon 

put all things under his feet 

lime conception, but a poetic exaggera 
tion. Not yet has man gotten 
everything under his feet, but 

not, it is for no lack of mighty and 
remitting effort; for, if man do 
now have dominion over the tid 
the winds, the insects and the pathog: 
organisms, it is not because of any wat 
t is 


of the spirit of imperialism. So i 


with insects and mollusks. A wise old 

friend of mine once remarked that the 

great object in life of an oyster Was 

convert the whole world into oys 

and if one considers the 

oyster for food and its 

pacity, the statement se 

the truth. The biotic potential of 

oyster is limited more by outside for 

than by its own lack of biotic ambit 
Combining the first two principles 

into one, we might compare the stream 
life to a great river that is c¢ 

in flood, and constantly I 

banks enormous quantiti 

while the stream always fl 

approximately undiminish¢ 

An infinitely greater volume 

has been lost than remains 

banks, but that which is wit 

stream has an unbroken history o! 

from its remote and undiscov 

waters to the , 

mouth 
Thirdly, 

are exposed 

condition, 

within, but 

The 

well be 


sure 
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atmosphere, nature abhors a vacuum, 
and living beings are crowded into every 
possible nook and cranny penetrable in 
any way by protoplasmic substance. 
The sand along the banks of the lake, the 
dark, cold depths of the sea with pres- 
the 


masses of coral rock, the hot springs, the 


sure of a thousand atmospheres, 


subterranean waters—all, so far as they 
are endurable by protoplasm, have their 
Proto- 


plasm seems to strain itself to the ut- 


populations of living beings 


most tolerable limit to obtain dominion 
over the earth; and each kind crowds the 
limits their abundanee, al- 


others and 


though each may in the long run pro- 
mote the general welfare. 

The inevitable state is one of approzt- 
mate equilibrium, a fourth fundamental 
through the 
Of course, the physi- 
this 
equilibrium within the cell and between 
the cell and the surrounding body, but 
the condition there 
only. The 


be in equilibrium with its environment, 


principle that whole 


world. 


runs 
organic 
about condition of 


ologist knows 


does not prevail 


individual as a whole must 


or it fails to be living. Organisms never 
live independently, but always in com- 
munities made up of themselves and of 
other organisms of the like or different 
kinds, so that community life is a funda- 
but this, after all, is 
merely another phase of the law of equi- 


mental principle ; 


librium between individuals and species. 
Within the community, every organism, 
every kind of organism, finds its niche, 
by which we mean that it finds its fune- 
tion in the general cycle of life. 

A fifth biological principle is that of 


individuality. There is always the ten- 
dency to form larger or smaller aggre- 
gations of protoplasm, each of which 
seems to possess a measure of individual- 
ity. It might, of course, be questioned 
whether bacteria have individuality, but 
I can seareely conceive of the evolution 
of bacteria—that is to say of the begin- 


ning of new kinds—unless the new kinds 
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from individual 


which seems to imply individuality 


have arisen var 
A sixth fundamental princip] 
to be that of change in kinds or x 
or evolution. If we compa! 
munities in different parts of t! 
where there seem to occur approxi: 


the same conditions of unlimited ext 


nal and where 


niches are to be filled, we general]: 


pressure very sit 
different species of organisms fi 
niches; or if, with the paleonte 
we look into past times, there s 
have prevailed comparable niche 
still 
trast, for example, the great o 
herbivores of North and South Am 
Africa and Asia, or the 
those of 

the 


with 


other species to fill them 


those oft 
times; ¢ 
herbiv 


almost n 


with Triassic 


and small 


minute, 


large 


the 


also 


land 


scopie, vegetarians of the seas. It 


be superfluous now to go into a 
arguments that lead to a belief in « 
tion, in descent with modification 
well, I 
as just as fundamental a 
life as the tendency to grow a! 


may as think, regard e\ 


prin 
tiply. Possibly it is another as} 
the condition of 
some significant part played by 
ditions of 
allusion has been made. 

Put 
other expression of the adaptiv 


internal 


press l! 


external pressure to 


in other words, evolutio 
always the 


ity of protoplasm 


tion between ‘‘living’’ and ‘‘no1 
as well as between one living thing 
other The ind 


adapts itself to a changing envi 


living things. 
as long as it can; when it can no 
adapt itself, it suecumbs—it dies 
itself to chang 


it cal 


species adapts 
vironment so long as 
the capacity for adaptation fa 
species succumbs—it becomes 

The statements just made ecarry al 
plausibility, but, even if their 

granted, they do not tell us w! 


want to know—and that is h 
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adaptive or not,® occur. That nomena of life. Physiology and evolu 
estion to which the biological, tion would then be different phases 
a and biophysical sciences the one primary dalvis 


themselves. We study the science Anatomy and the anatom 


ey of the organism to learn how’ aspects of embryology) would be sub 
ts responsive functions. We sidiary tO physi ha ! dill 1 
origin ot species to see how physiolog Cal aspect ot emb ( 


r the germ cells) have responded morphology and taxonomy would be 
ever they have encountered. Do _ subsidiary to the physiology of species 


ements cited, then, have any (evolutio1 - genetics and ecol ry wou d 


Only if the attitude of mind, be subsidiary to both but more particu 
int of view they imply is helpful, larly to the latter. Evolution might 
ay or may not be the Case. Pe Y- indeed, be aeseriped as ' pl VSlOLOgy 
with modification of the indi- of the germ cells—for even the most e 
‘ough ‘‘ontogenetic time’’ and thusiastic Lamarckian must adm 
with modification of the species evolution operates only throu mod 


ylogenetic time’’ may be different cation of germ cells 


of the same basic principle As we now approach what may seem 
multiplicat on and dive rsifica- to be an over-di lay d end. let it be re 
> ] } 4 4 4 P| } ] 
not one and inseparable, seem at marked that the spirit of man demand 
evitably linked with the phe- a goal. It appears to be in our very na 
has already been made to a seem ture ft have a purpose, 1 be aliened 
real, ambiguity in the use of the with some sort of dependable plan carn 
Personally, I am not pre , P owes e +] nlite ‘ - 
S : Ing the romise Ol { ] nate ; 
! that all structural nd fun . ' 
ment of higher values Althoug t 
f organisms are ‘‘ adaptive n nen . ist alt é Us 
being useful, although excessive quite without my present province 
nt is self-destructive he other : ; P 4) Lal } 
. . . I ali eve On th I discuss this aspec ot ne pi LON p! ‘ 


see no escape from the conc] 7 , , :' 
, life, 1 must make this parting allusi 
ng phenomena, even the most use 


h, are ‘‘adaptive,’’ in that order both to show that this phase ol 
r origin to protop asmi¢c responses life has not ¢ scaped our general rec I 
The muscles of my ear may be tion, and to emphasize the fact that 
developed adaptively (respon conceive of no contradiction betwee 


le aS, the y seem to have no use . . 
not handicapped me to such what has been said and the validity 


vent my survival to this date. scientific objectives or of social ideals 








CHECK-AREAS AS CONTROLS IN LAND USE 


By Professor HERBERT C. HANSON 


DIRECTOR OF THI 

Mucu has been written and said about 
the depletion of our natural resources. 
The soil has been mined, the top-soil has 
been washed or blown away, soluble salts 
in the soil have been leached out, native 
plants and animals have been destroyed, 
streams have been polluted. Statements 
regarding the extent of the losses have 


been based largely upon memory of 
former conditions not upon accurate rec- 
ords. Losses have been so great that 


agreement is general that waste must be 
stopped. It would have been more scien- 
tific, however, to have planned so that 
to-day there would be better evidence 
such as measurements, photographs, de- 
of all, preserved 
Had there 
been such areas available, as standards 


scriptions, and, best 
areas, of former conditions. 
or checks, to which land under various 
uses could be compared, misuses of land 
as we see on all sides to-day might not 
have resulted. 

The investigator 
usually begins a new task without giving 
thought to the soundness of the 
procedures to be used. He adopts the 
methods that are in current use and does 


or demonstrator 


much 


not give adequate attention to the selec- 
tion of methods that will yield results 
which can be readily and directly inter- 
preted. This neglect may be due to lack 
of emphasis on planning in the literature. 
Laboratory manuals and papers on meth- 
ods deseribe specific procedures in detail 
but have given little attention to the gen- 
investigations. But, as is 


eral design of 
pointed out by Fisher :’ 


If the design of an experiment is faulty, any 


method of interpretation which makes it out to 
be decisive must be faulty too. It is true that 

1 R. A. Fisher, ‘‘ The Design of Experiments,’’ 
O52 | p Olive \r and Boyd, Edinburgh, 1935. 
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AL EXPERIMENT STATION 


there are a great many experimental pr 
which are well designed in that they 


but 


in such cases, if deci 


ma 


to decisive conclusions, on other 
may fail to do so; 
clusions are in fact drawn when they ar 


tified, we may say that the fault is wh 


interpretation, not in the design. But 
of interpretation, even in these cases, 
overlooking the characteristic featur¢ 


design which lead to the result being sor 
inconclusive or conclusive on some questior 
all. To understand correctly 


not on 


aspect of the problem is to understand t! 


In 


ecological investigations In genera 


land utilization programs ai 
has been less attention paid to the si 
ness of the plan or design, if one ex 
at all, than in laboratory and field 
experimentation. But careful des 
is needed as much, if not more, 
former fields because of the intrica 
In both of 


factors 


the problems involved. 
the 
extremely difficult to determine, | 


relevant and irrelevant 
because of inherent complexities 


problems themselves and partly be 


of economic and social interrelationships ? 
One of the most important parts = 
plan in land management is a sta! ' 
or norm or check to which various 

can be compared. In temperature ! <-> 


surements we automatically use stand: 
eold. or 100 FE’. for hot 
areal measurements or 


as zero for 
linear or 
weights there are graduated scales; 
in many materials definite standards 
But in land use t! 
The best sta 


would be areas in their primeval 


been established. 





no adequate standard. 


tion, as man found them before alt 


with axe or plow or both. The ava 


itv of such check areas, now, woul 


; 
LOD-s 


the losses of 


mit us to measure 


erosion, the leaching of mineral salt 
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ARE CHIEF! Y WESTERN WHEATGRASS AND B EGR 


usually more or less modified by erosion, 
ol ete 
Shelford 


erazing, drifting soll, 
Professor V. E 
Others have for vears been showing the 


the 


SHOW or 


and many 


HeECeSSITN 


of 


for adequate controls in 


form undisturbed of sufficient 


areas, 


size so that natural processes may oper 
ate. Poueh* wrote 

The greatest handi ip under which ecologists 
and botanists who are trving to solve some of 
the present problems resulting from land misust 
are iboring is the searecity of areas that man 
has not disturbed, as only in these can some idea 
of the origin plant and animal association by 
obtained It is to the original climax com 
munities of }? ints nd animals that we must vo 
to observe nature in a state of maximum stal 
itv, ind it is toward the restoration of as clos 


mnmunities is 1s 


an approximation of these « 


possible that we must go if we are to insure 


Ver Shelford, ey Importance of Natural 
Agriculture.’* In ‘* The 


(Americas,’? pp. 13-14, 
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MUCH OF THIS EROSION IS DUE TO 


NOTE NUMEROUS CATTLE TRAILS ON BANKS ‘ DA 


MONTHLY 


OVERGRAZING? 


;s GROW ‘GG ON SORTHL SIDE OF B 


permanent p 


man’s eontinued tenure of it deper 
utilization of land nvolves a shift 
species, and here management is m 
a management that utilizes the san 
t balancing factors that oper 
in a primitiy 
Let im not le so short-s glit ] 
proht tron I ft mis | ~ l 
tudyv are ! ndisturbed state 
biotic region of the country It is 
te to say i few, and far from being 
" ! f the wises nvest! 
count! has ever made natur 
Thit s ! ! s ad i! ! i’ rt nt ! 
Walter Taylor’ has been prop 


] 


phasizing the need for natural : 


standards to serve in land utilizat 


Mr. R. D. Forbes, Director of 





I rest lexy riment Station, writing 
/ Keb ry 1954, says that 
of forest land out of a thousand in t 
of the Allegheny Forest Expet 
have been eut over The thousandt! 
timber The tl isandt! cre W I 
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| r ? ) wl al j ) he “kh . ‘ ; rT ‘ ’ ; 
goes on to ] nt it that on tl he writer can add oO | vior s esStl 
re’s record has been often hor . . 
cord ha ee ey mony that in the northern Great Plains 
d by the heavv hand of man and 


ve , 
the Southwest where so great a pro the thousandth acre has a but disap 
ind 1s given over to grazing by peared Durn Y the past few venars the 
wists find that it is very difficult author has been studvine the character 
nd at under natural conditions isties of erassland types, especially in 
ties, over-grazed over a vast extent , 
relation to soil characters One of the 
e is no thousandth aers This ens 
rm with which to con chief difficulties has been to find samples 
: getation, animal life, and the soil, as ol erassianad that still POSSESS character 
ir. One may interview old-timers istics not dominated by influence of over 
then ible hints as to the earls 
' vrazing, plowing or other man-made dis 
thre eountry its sols streams } T! . . 
~ tr _ and W d life hut Cone! tut ANCE aa area in MN ed a . Sul 
nstration is lacking, The existing rounding the buildings in Wind Cave 
emphasizes in no uncertain terms th National Park in South Dakota is one 
ng sample tracts in all important — of the extremely rare places where good 
s nearly as possible original cond . . . 
erassiand can be studied It appears To 
serve as a guide for present practice 
5 Abe ’ | in sift | 
of original conditions is inevitable, have been razed ONT al hails by al 
’ e best administrative regulation, but if few horses for many vears 
ng natural conditions were availabl It is too haphazard to place trust in 
tion, the administrator and his scien . . 
——s : finding field-corners, railroad rights-of 
s wo ad be able to determing ust I 
' Wav, cemeteries, ete... which can be used 
management could safely go in modify : 
. rit il conditions in the process of graz as controls by Which to measure land 
ind use, use. Definite provision must be made 
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for setting aside areas of large enough — effectiveness of the progran 

size in the major biot communities so adequately measured 

that the intimate interrelated tune Professor S. A. Grahan 

tions Of plants and atilmais may have statement summarized values 

full scope to operate under the influence areas and suggestions regard 

of all environmental conditions The Na acdininistration as TOnloOws 

tional Park Service and the Forest Ser i 1 

vice have made a= start Unclisturbed Pere 

areas under their control can be used as dius of the most motile non-mig : 

check areas by which to measure land use nals t the us geolog 

in the surrounding territory, where eh ut ' + eee SON 

matic, soil and topographic conditions are on . ts 

similar. Such areas, however, are nade R = i i te | 

quate bot! Ith number, SIZeC anal distribu ’ ' f + S4 R 

tion Many additional land-use controls " li st inst . 

are needed. Every experiment station, . le f x, as 

including the state agricultural exper! a ee = ' . 

ment stations and their substations, “?"™!"" 7 : wit 
close sso al adminis ‘ 

should provide for a sufficient number ee i a eas 

Ever) program Of land utilization must ned ( d . em rE, " 

include sueh areas in order that the — project be scrutinized com] 





COMBINED WITH GRASSHOPPERS 


i 0 yA ro { ( fa) | \\ »} AR AS OF sO HIWES tN NORTH 4 OTA ] ' 
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AREA ON THE LEFT HAS BEEN PROTECTI 
rWO SEASONS NEAR TOPPENISH 


1) 
\\ 


IN L 


FROM 


ASTLINE 


babel {T; 3 8 t} i? hat lin tec marevet\ té 
’ } , } ’ ' 
} one ns } hy on 
. recent Terature 
dministrative developments sue] s 
¥ . 7 i) i) 7 } 
ls or trails be loeated and ea Brearel porn 
S in nne st ‘ use a Minimum serected 
+] publie access t } rene 
j foot ¢ | camps (‘o OL oO 
' the boundar Suel ere 
I t 
ssi ild 1 ow er, | re irded 
netion, but rather sa means : 
n } res s f ndue 
, thy hiv pul +} 
niv | hy oht to } f +} = 
' ‘ ded The s ! e re 
Rai 
yy OX POC d to eon t n ! 
d studv of thes nds w i Ts 
IX 
len nd pr In a ( s 
~ roverning ! ‘ ! I 
g dt m ry ! na ! 
nd principles thus Mu . 
i it ser ind m I t rruss| ) ONT 
! S ees than t } sel 
relat s! ) by) 
ears desirable, and perhaps nec ne up Unibers 
this time to deseribe the need — tions types 
areas In some specific land-use conditions. Treher 
The selection of problems was V. ELS 


AND 


WILD 


USI 


HORSES 





FOR 


' 
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} 
' 
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ported that in British Columbia the most 


IN JUPLOUS pecies oO evrasshoppers, as 


their 


Open, parched, low 


Camnula pellucide, prefer to lay 


razed 


rrassed areas rather than in unerazed 
or lightly grazed areas of tall buncherass 
(Aygropyron fenerum In North Dakota 
Professor J. A. Munro found ‘**that fields 
of succulent crops for food and adjacent 


sod land for eve laving offer more favor 
able conditions for grasshoppers than ex 


isted before the native sod was disturbed 


by agriculture Check-areas of native 


erasslana needed to secure informa 


that 


are 


tion ~ essential lol the control of 


Which in 


SOme 


vrasshopper mfestations 


} 


anal 


vears destroy 50 per cent more ot 
the vevetation in parts ol the Northern 
(ireat) Plains Unerazed areas would 
serve as adequate standards to which 


lierhitls erazed, heavails erazed, plowed 


and other areas could be compared, and 


the effeets of grasshoppers more defi 
nifely measured 

There are numerous insect pests on 
crop plants, as the Tlessian fly, wire 
worms, false wireworm and army cut 


worm, some of which were present in our 


The nat 


were 


erasslands before cultivation 


ural cheeks on their increase 


Unelisturbed 


para 


SITeCS rowlents birds. ele 


preces ol asslana to-clay would serve 


as reservoirs of knowledge regarding nat 


ural cheeks, breeding areas for these 
control organisms and sources from 
Which parasites might be secured for 
increase. The destruction of all natural 


erassland areas Is possibly leading to 


the destruction of bens unknown nat 


ural control organisms Since tmsect om 


festations appear to be inereasing im 


Severity ane niumber Thheitl will be Conn 


pelled, if he is to remain supreme, to use 


all possible resources in controlling them 


No longer can he neglect to furnish the 
opportunities provided by undisturbed 
natural areas, to learn facts that are 


essential to man’s progress and mastery 
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CONTROL OF RODENTS 


There 
that 


appears to be 
some campaigns for the era 
of some rodents and carnivores ha 
based upon inadequate knowledge 
animal attacked The 
the mn 


Norwegian rat 


rodents 


role ol the 


question, or course, about 


destroving the 


carrving and others wil 


Structiveness Is bevond 


proven 





But when there is doubt that th 
wrought by an animal may be bs 
or even tnore t} Hh balanced. by TI 
. Mae 
if does. then atte mpted eradieatn } 1 J y 
animal should be delaved until 46 
tig) 
information is secured Onee the fk 
BS 
is decimated in numbers there 
evreat difficulty in bringing it back. 0 Ye 
of the best ways to evaluate t! 
! a 
of various kinds of animals is b Ke’ 


areas, Which must 


ie : a ¢ 


size so 4 animals can a 

Although 
for the destruction 
Murie,’ of the Bi 
concluded on the bas 
714 feeal 


fur value of the covote. the p 


of natural 
clent 
urally bounties are 
some states 
covote, OL J 
Survey, 
t-vear 


* the 


study ol 


Sil Triple 


of its”) beneficial habits thy, 


intrinsically it 


value 


that the animal ts 


Ing and has a serentifie value. ar 


may be termed an inspirational 


however much derided, can be eve 


siderable weight After all, the 
| | 
question must resolve itself into st 
the values of the various species ¥ 


the complex group of participants 
and wilderness wealt!] 


out-of-door 


fairness to all rrOUpS Lnder S 
siderations with possible local exce 
deserves "oOo remain i 


Llole 


ceoutrol, 


the eovote 


the fauna, with 


and that 


Jackson 
Pidehaetian OF 
the cease of unusual loeal situat 


Vorlies and 


jack rabbits in Arizona were more } 


Tavlor Lister four 


{ ‘ i} } 


U.S. Dept. A 1 
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ARE THE TREES CLIMAN HERI 





i OAI ) MIKA ; \ PROTEC ) 
DAKOTA 

ous on overgrazed grassland than on plants and the effects of we 
undergrazed or lightly grazed areas. seasons upon fecundity li 
The effects of overerazine are seen not secure comprehensive knowled 
only in the increase in weeds and annual — subjects cheek-areas left ino nat 
vrasses but also in animal ‘‘weeds.’’ In dition are essential. Vorhies ar 
Oklahoma, Phillips showed that jack rab in the following quotation ha 


bits, ground squirrels, pocket) gophers — the importance of these chee 


and deermice were more nimerous on land use so clearly that. tt 


moderately overgrazed grasslands than — tg wyderstand how the provisio 


on undisturbed ones, but cottontails and quate control areas can be ne 


cotton rats were more numerous on the any one connected with the 


latter A rodent may be more mjurious — of Jand-use plans 
than beneficial in some areas but wholls 

ee, We feel that in : . 
beneficial in others According to W. LL in 
Burnett in eastern Colorado the striped —? ; an +t is desirable na e. 
eround squirrel is injurious, but in the — tial to have eontrol arens of y r 
foot! ilIs if IS viluable bee mise i! destroys ‘ ! nedrod ol pre feral ( 
IN JUrIOUS Insects In revard to the Wyo eres, under natural conditions, t 3 
ming ground squirrel Burnett empha =a I, r 
sized the need for secure as complete i PTS di 
knowledge as possible of its ‘‘intricate — con en Among the prol 
relationship’? to the environment, its food C. T- Vor nd Wo PY 
habits, effeets on native and cultivated / Sta. Tech. B No, 49, 19 
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RED AND JACK PINES, PAPER BIRCH AND UNDERGROWTH OF HAZEL 
IN ITASCA STATE PARK, MINNESOTA, FULLY PROTECTED AREAS ARE NECESSARY TO DETER) 
COURSE AND RATE OF NATURAL PROCESSES AS COMPETITION BETWEEN SPECIES, SOIL CHAN( 


ERRELATIONSHIPS OF PLANTS AND ANIMALS. 


Avg ete, Le 
fF et 

eee 

PINE RIDGE COUNTRY NEAR CHADRON, NEBRASKA 


WHERE THE WESTERN YELLOW PINES AND EASTERN DECIDUOUS FOREST MEET IN THE PLAINS 





AND. THE RESOURCES HAT EACH OF THESE CLIMAXES CAN PROVIDE ARE KNOWN ONLY IN & 


PART. 
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In many places no areas are left | curious — 
the original grass or forest re a e , ts a t of y ‘ 
The axe and plow, too often fol cs wl pres nd 
disastrous water or wind ero niger 
e so changed original soil con hidd F 
that dependence IS placed for » stout root of ad 
e concerning them on deserip ‘e vy, some y 
historical accounts of explorers : i i 
els, such as the following from 
ark’s Folly by Quick Ilow much better it would be to have 
tself was long, low, and eht-lik samples of land preserved as 1 eh as 
ved blade of po shed ste Thi possible, + ele ante | one 
in a clean new patl soil, vegetation and anima In some 


behind 


en OC ae — 
mnaomy wet 


a ee ee 
= Me rth ae 





LAND USE IN FARMING REGIONS 





OT |} Y SCIENTIFIC BECAUSE STANDARDS OF COMI o> 
S HAVE NO BEI S Sip A 0 oO 
. } t} S conerete pavement Tl places the setth aside ¢ ] 1 ree «| 
imbled earth under his feet check areas ma sti hy ees I) 
S black path of rehness. rhe f 
8 ng, almost unbroken ribbo other places the next best tl should 
h one laid smoothly gains be do names establishment in eacl 
ind under it ay erump l nd lmiportal and regio tt Des CU 
of grass and flowers | areas that are aval ab ’ ; in » 
s long and tapering, like the prow a 
nd in far out under the beam. mn acciiittiatineg su ( rl ! 
is the rolling eolter, Ll e1reu ror se1ent fl ana im 
( eut the edge of the fur \ la I py nts out t it I 
8 cheest Phe iy of th prow I d Mia\ hye nfl ( ceed price 1) . mais 
round, iv flat, and « t} : 
than Is rea nr } ~ } S ; 
from the bosom of eartl here it 
m the beginning of tim As t] Clmtlation oF al “al tn . parts ame 
ed the machine along, I heard \ / 
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‘a 


my 


\ FOREST IN ROCKY MOUNTAIN NATIONAL PARIS 


LOOKING DOWN ro (‘| AND FIR FROM ABOVI I 1 OUCKY lo 
l } COLORADO A‘ i ria l NERDED FOR Iti yA i) Al A } Vii oco 
PRCTING AREA CLA riil iH \ 0 ) 0 
. , 1 
food and nesting materials, burrow dig mus, or other binding properties 


ving, Intermixing soil, dam building and 
flooding, ete 
he quotes J. F. Breazeale, soils-specialist 
of the U.S of Plant 


and the University of Arizona, as follows 


In a footnote on page 128 


Bureau Industry 


Persona I have n ! r or 
product s whiel ! ! ibundant 
fauna im daily getting more nd more of 
the pil ! hat result hic get with fe 
lize! ire indireet, that ve Tert ze the soi 
flora and probal the fam ind not necessarily 
thy roy Ther smh owe nm ¢ ! } ! 
and mit T np duet ! ne 
of fau min the weal ni \nin ‘ 
tai | n t nad mul sul ne ! 
t! 

In recent years soil has started blow 
ing from fields that have not been sub 


jected to serious Wind erosion during the 
previous 1) to 40 ve 
It has been thought that 


vars of cultivation 
continuous eul 
the 


has destroved the hu 


tivation in last few 


by 


accompanied 


years drought, 





to the soil by roots and soil oreanis 


centuries of time. The erumb st 
broke down to single erains, 2 
wind Pa | chance TO carry the soll 


erinding down soil in adjacent 


dust ¢ 
hecek-i 


simular structure as the 


e country-side, — ¢ 


across th 


their original condition, would 
determining causes and contro 
ereat increase in soil blowing 
prairies and plains. In too mar 
the best that can be done, now, is 


Stl 1) cher k areas i10Pr secur 


vide 


a basis for scientific la 


mation as 


the future 
Soil develops under the nfl 
the character of the parent mate! 


climate and the plants and anin 


in anc on it 


me Comprehensiv 
edge of a soil requires thorough ap 
of the influence ol each of these 


fauna and flora 
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EVEN AT EXPERIMENT STATIONS 


1S CONTROLS HAS B ) 7 


as by plowing, does the soil grad questions regarding vewetation-so rela 

become depleted? This question is — tionships, which can o be answered 

answer unless check-areas in by data from studies on undisturbed nat 

of original conditions can be ural areas. Scientific land use requires 

* COMpArIson Ino a recent study answers to such questions as Tans ey 
and Whitman attempted to de raises 


ome of the relationships between 


assland cover to characteristics 


soil, a subject of fundamental im dev P 
in soil and range survey work, — conse: 
management, im soil develop 8 x 
d in plant succession. One of  ‘ n 
difficulties encountered im this 4 
as to find areas of erassland 
rect plant-soil relationships, un- — exist 
by injury from grazing, plow 
ther ageney, were still present : 
eas were extremely scarce in the 
rn Great Plains. Usually the re- st 
hip of the vegetation was not di mit tion \4 
th the soil but with disturbing =o 
Unadisturbed check-areas are} oo” , . 
for such studies. Tansley in a‘ 2 aad ; - are > 0 
paper raised some fundamentaly 1 
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hie en t norn ( mati 
7 ! nad +} , } rY not hye i 
t ' elin ‘ 7 retation 


Weaver and K lor have demonstrated 


the value of native grassland in deter 


mining the effects of cropping to corn for 


three Nebraska 


They found that the soil in the cornfield 


vears near Lincoln, 


became heavier per unit of volume, de 


creased 1? per erent in} porosity, and its 
rate of percolation Was retarded 42 per 
run-off 


temperatures aver 


more, causing’ vreater 


Mean 


lower at 


erent or 


‘rOSTON 


and 
aved 3.9° EF 
lower in the daytime in 
in the field 
maXMNuUM 
K’. higher in the field 


lower, relative 


night and 2.7 
the prairie than 
In some very hot weeks the 
temperature was up to 11 
The soil tempera 
tures were humidities 
higher, and evaporation losses lower in 
the prairie; so the erassland exerted con 
siderable stabilizing influence in temper 


me extremes 


lhe applications of lessons learned from a 
, ful stud f vegetation manifold In 
this period of the reclaiming of marginal lands, 
of planning great projects to amelorate erosion, 
of d oping s« ntifie p ns tor nd util ition 
ind of definite tanning to establish cropping 
ms | at «¢ ‘ ! | ™ nome re 
fr? fror +} diff nt ft cs a we n \ 
prot hyly consid t! ! I environment 
Not ntil tl nat el ! nt in its re tions 
‘ iter } mid t ! fluctuations 
nal +) ‘ f <1¢ - | +} } and S( 
compared wit f overg dane 
‘ | eas n how wid we 
ley g ft n N n of a stat 
] nent 


Again the conelusion Is inescapable 
that undisturbed natural areas” are 
land use 


needed as controls in scientific 


Forest AND RANGE MANAGEMENT 


have recognized, perhaps 


more than ans other group, the need 
for control areas An important step 
was made in 1930 when the followimne 
National Forest regulations went into 
effect 


MONTHLY 


i? forester sl) determing } 
mar record st s of . 
forest ! be ki n Ss experime! 

The nt nm number ind extent 
provide f experiment worl 

hasia f { st production or fores 
| I t mn ¢ } fores regiol 
to ft ied I 1 to and sed for 
I rang ! stigations to | ! ’ 
ment ranyes and series to he k1 
! reas sufheient in number and 
q T y fT stra r typit \ g 
of forest ¢ range growtl n ene} 
range reg ’ te } rot ned . p 
nod ed condit I tor purposes of « 
> nd education ind SET S 
t Al ! Ss rimitive s wit ’ 
be maintained primitive condition 
ment, t ! n, habitation and 

tha v \ » COnSe! no tl ’ r 
for purposes of I lueation and 
Within ! s so desig? ted 7 
manent provements needed n ¢ 
forests and ranges, no oceupan ! 
ise permit shall be illowed. or tl 
tion of permanent improvements by 
ipem be vermitted, except son 


; 


1937. according 
Bean, acting chief of the Divis 
Recreation and Lands of the U.S 


ser ce. 


In January, 


there were 67 promilive 


Varving in size trom 5,000 to 1,08 
acres: 26 of which are roadless are 
$1] wild areas in the National Fores 
The chief difference between these 
Is in size; the minimum size of the 

is 100,000 acres for forest and dt 
acres for desert Vatural areas, 
botanical areas in the new elassifi 
include 37,066 acres in 29 areas 
differ from primitive areas chiefly 
ing smaller or in showing past d 
ances of the vegetation There we 
this date 50 experimental forest 


rande 5RB.8S49 


A number of 


the needs for these check areas 


areas 


comprising 
| 


KF’. Korstian wrote in 1926 that ‘‘so 
the forester is concerned, the main 
for preserving natural areas is to 
a standard of 


L. FL. Kneipy 


accomplishment o 


S ce {2 SHH 


foresters have des 


1) 
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serve as a guide by which the ning of water resources should be based 
ss of the forester’s efforts to 1m- PRIMA Ipon social aiues, rather thal 
nature may be gauged Ashe = solely upon econom values: publie in 
resented the uses of check-areas terest should be dominatnu nnd see 
detail tific data are essential to serve as a fou 
of the mmodified ireas n ¢ol qdatiol some oft Tie 1)? 7 iseN | 
hose which are modified, w ndi marsh and water areas are supplies 
nt to whiel t will be possil t ; 

; arinking Water, transportat ! rea 
the normal and vet retain tl ' 
cessary for maintaining the fac tion, habitat or Wild ablmais ana mn 

Such studies will dete and drainage control Leopold nas raed 
“ bee possible economica a number of questions regarding the mar 
species by another, whether t . 
' agement of marshes adjacent to the W 
. y es f substitute i pure cont \ 
> j ‘ { 
i f one of mixed hardwoods, or consin River in the vieu 0 \\ 
what proportion of the stand the Rapids Wis Some of these auestior 
occupy, The natur: ireas must in are llow shall dan buildine ty) 
serve as the means of de\ oping 
. Water levels be divided between ¢ rine! 
re; their elimination from ex ; 
‘ ‘ , oe hy is the elationship 
d their preservation is essential to and beaver What 1 rela ! | 
between cattails, ducks and muskrats 
Do mowed or inno wed ink meanclows 
Aqi] RSILES 4 ~ ) 1 , 
\GEMENT OF MARSHES, LAKES ANI favor prairie chickens What are rela 
OTHER Bopies or WATER , , ; 
Tons! Ips between dee} ane Tamarack 


licated by Adams, public plan birch and vrouse These questions cai 





‘.ivt 

1th 

{ 
INSTEAD OF THE MORE USUAL V-SHAPED ERODING DRA 
PLA NG HERE HAS PERM 
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! be mswered sp i SINE 
eCCOnO! rees) and rut sentiment 
nave plaved are Wi 1) Dab Onecineee 
to pla mportant roles answers 
to these questions would be mores 

entiti anal probab more react i 

cepted by economic torces, they could 
be based upon data secured trom study 
of marshes which had been lett m then 
natural condition Ss e su ireas are 
not available now t appears that it 
vould be sensible to set aside well-selected 
areas ¢ sulherent size to us is Check 
areas [ol iture plant ! ind to measure 
present ISCS It would be economica 
in the end to have such areas because 


and 
Planners more il S 


then 


trial-and-error method 


designing work and in 
results 
Pollution 


" 
ally 


di 


age, irrigation, erection oO 
struction of recreationa baci 
have modified conditions im 
bodies of water and marsl 


conditions have been almost en 


stroved. Numerous plants an 


and the environments in which 
have thus been lost to men an 
and saddest of all, to children, 
when there is more leisure to. 
yovinent In tact, these resoure 


have been lost in 


considered vital 


land tse 


xpernmentation Ds 


iT would 
> Use ttl 
erpreting 

| 


es, aralh 


iis, CO 


ities, ete 


animals 
they live 


(| women, 
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Ie t Thi SI De 1 

) wl HS DOSS Pyle T} ~ i iste 

resources Natural areas ol il 

size are needed first ¢ ill as ce 
ions of the resources that nat 
provide for a well-rounded pre 


abcd Use 


plannil as is humanly possib 
plans should be thoroughly stud 
all angles. All sources should b 
for relevant data Much land p 
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FOSSIL FISH LOCALITIES IN THE GREEN 
RIVER EOCENE OF WYOMING 


By CURTIS J. HESSE 
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Under the name ‘*Siun lish ’ five- to 
seven-inch specimens bring from two to 
five dollars \lembers of this venus are 


less common than the D pPlomVvs ds, and 


the smaller sizes tend to oceur in 


** schools, ”’ Certain quar) es will contain 
many hundreds of them, while in others 
they are relatively few Pharodus 
( Dapedowlossus a  deep-bodied — fish 
With many circumorbital plates, is also 
fairly common among the larger fishes 
Small specimens of this form, twelve t 

twenty inches long, sell for fifteen to 
thirty-five dollars; but the still larger 
specimens run as | oh oas one hundred 
dollars The other genera of this fauna 
are les ‘common, especially the large. 
SIZOS Hlowever, every quarry furnishes 
these in some quantity The fresh-water 
sting-rayo and the targe garpike Trom 
these beds are rare If one specimen ot 


either Torm is encountered) inh a quarry 
the exeavator considers mself lucky 
The other elements of the fauna (birds 
and reptiles) are so rare that probably 
less than five Specimens have been 
discovered 

The market for these specimens Is 
lareely through curio dealers all) over 


Nort! America Some material is sold 
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to passing tourists and to con 
fossil eolleetors Mar Vv vears ag 
mens were sold on the depot p 
at Green River, Wyoming. F 
to a dollar and a half covered mi 
fishes sold in this manner Vi 


specimens are purchased by mus 
other serentifie mstitutions The 


is never ‘* flooded since only 


people are collecting at a tim 
of the specimens are cemented 
places ol Sec ! ther decora 
1 TeV mately hel Hei 
PLINS@CULIELS 

The most persistent collectors 


ital Daina Cane Wie Miia 
Kemmere! Wyomi ’ and IR tne 
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‘|: SI (| ffs”’ are Ol pub it’ al 
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howl tv have heen sicle Tracker 
entiv it is the intel on of the 
lo K Cp Tie lana Opel ~~ Tha 
mav Ceol 1 there If ~ 1OSS ble 
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but so far as known the above matter passed thi s1 L pouty 
sare the only ones which have faction analogous t t| hy ; fetid 


ec abundant material How oral ZUs 1 W ror Doth Trest 


may the deaths of countless nium and salt-water lakes hat am 
fishes, at more or less reg@ulat MOSTTS | HIS ! ! ! nid 
s. over a great period of time down seems to be p I) nuibt 
hted Tor The sediments of the Osstbly t} fishes \ , | 


‘ River are, in part voleanic, but Pouling i the water ¢ { Cail pp 


eposition of this voleanic material tor nd a \ 
, rr) F ‘ 4 ‘6 
Hd) Se LINE CATACIVSIMIG There s an ul \ ! rhe dane ’ en 
melicate that there were anv asl vate! Stidenty f nine 1) i 


| , ; * ‘ ; 
seemingly the voleanie material was chan Ni may ( ) ! \ 


n the nature of dust The even minutes, k ne all the fishes the tar 
deposition of the beds does not Some such explanat this seem 
t that the fishes were suddenly ical to the writer 1 the 


med by terriginous matter. suel (reel river § fist I] 
, , ‘ ‘ P ‘ 

occur in times of flood Nor varves extend thr O 

V sign, in the specimens them thousand feet of the format e the 


might imdicate strugeline fis| 


. et It ver Tormation Has brought T¢ (if ved rom the saproy \\ fish 
high organic content of the sed i\ : re} Comin 


his formation. This organic — 1 m at a loss to ex 








INSECT GALLS 


By CHARLES I. LONG 


common, — hole 
INCOHSPICUOUS as 1 ‘almost as Shortly 
find as honest men They are a minute erub, 

odd and often beautiful growths on plants the plant t s surrounding 

and trees caused by any of a number of — cells 1 » tissues become 
. sects known collectively, although viable, a creasing rapidly 

rather unscientifically, as gallflies. The — necessit, ve 0 hn one Way 
commonest of these gallflies are gall Wasps Soon the ¢ 


Cynipidae), gall-gnats (Cecidomyidae a structure 

and aphids (Aphidae Aside from these, Shape and 

certain mite sawflies, thrips, caterpil Within 

lars and chaleis flies occasionally cause — prison 

them times 

A typical e such as the oak apple, evel 

is formed it ie following manner: UA 

female gallfly selects a suitable plant and 

punctures the epidermis of a developing 

leat or bud with her ovipositor In the matured insect 
with its saw 


. This briefly ] , STOrS 


many variation “or instance 


»pupae are pro' 


Sa adrema 
Causes valis rupture 
the mature vnats are 


Without “| OVISILONS - 


( hambe rs 


CONMVMON 


0 


I) remhark 
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velopme! if 
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ven the slowest imaeina 
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acelen Was 


Lbpon 
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helpless apt “ls have 
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propel Time 
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Initial Stimulus 


correlation bet) 
land of the insect is und 
e theory of hatura 
far as galls providing ho 
less insects would 
out the failures as the 
that is to say, in producing open-1 
valls o1 pupal Structures to 
proble m of solid galls 
for instance, that for every spee 
less insect whose life history 
gall with a natural opening 
other species have at some time 
reologic past attempted similat 
with disastrous results Thos 
evolved the device of pupal spines ¢ 
less suffered an even greater wee: 
Those galls which are more or less 


with no natural openings, but 


lus that initiates the odd formations we 
see (but more often do not see) on trees 
and lesser plants 

It is probable that both of the above 
explanations are true in their respective 


eases and that galls are the result of 


several contributing causes rather than 
; 


1 
one The second process IS 


any sing 
known to be true In most instances and 1s 
indisputable where the gall-producing 
insects are definitely known to be devoid 
of the virus-seereting glands. But there 
are still other factors that can not be over 
looke dl Kor example, SOME valls alo Com 
menece to form almost as soon as the eve 
is deposited, even though no poison is 
present and, since the ege swells after 
being inserted into the plant, its pressure 


on the surrounding tissues may be the 
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r disintegrate at the time their 


nats are ready to emerge, almost 


esign aS an explanation for the 


or prison doors at the erueial 


Such timing seems too accurate 
dental. But the answer is to be 
the physiology of a gall. As long 
irval secretion continues, the cells 
int will be stimulated, but when 
on these secretions and exere 
the plant tissues are no longer 
Their viability quickly wanes 

th ceases altogether, for the sap 

s are completely disorganized in a 
Thus the once abnormally active 
her and split apart. By this time 
gnat larva has completed its 
rphosis, and wakens to find an 
eded passage into the world of love 
nlight. The evolutionary implica 
that selection has been in the diree 
adapting the pupal stage to the 
time required for the active 


ie to disintegrate 


es adhe 

merely mod 

Their appeat 
sprop 


HICKORY ONION GALL 


fundame) 
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ordinary tissues. A gall is a leaf gone 
wrong, a twige that has run amuck, a bud 
that has defied its destiny 

Most galls are associated with gall 
Vasps ol the large family Cynipidae 
These insects rarely exceed a sixteenth of 
an inch in leneth, and range in color 
from red to orange, and from blue to 
ereel and black Their mancdibled mouth 
is fitted for enawing, and is used to ad 
vantage in releasing the imago from its 
vall. The adult wasps apparently require 
no food, although they have been known 
to take a sip of water 

Most gall-wasps prefer oaks where they 
deposit their eggs in the leaves, bud or 
stems with a proportionately long ovi 
positor. The ege has a thread-like ap 
pendage called an egg-stalk reaching to 
the top of the hole apparently functioning 
as an air tube. The stalk is longer or 
shorter im proportion to the depth at 


, = ~ , 
which the ege hes in the puncture HICKORY CONE GALI 


The minute, delicate enats of the 


Cecidomytidae also produce galls 
insects sometimes attack annual p 
departure from the usual habits 
roducers 
A few aphids cause galls whicl 
apparently, to the excretions 
mother bug. The gall grows ab 


and in it she gives birth to v 


stead of laving eges like ordinary 


Parthenowenesis. 


of connned 


Is Hot al Whnecomn ‘currel 


vall-producing sects, especla 


Wasps and aphids In fact, 


after generation of certain species 
Wasps have been bred under lab 
conditions with never a male app 
In other species both males and 


emerge from galls in the summe! 





KNOT GAT 


females lay their fertilized 


more galls that remain over 


rom these eggs only females 


spring. These virgin females 
lay eves without ever see 
their kind, for there are 

‘r. the galls of this asexua 
totally different from thi 

es caused by fertilized females 
I matriare! is interrupts 
ne brood hatches in the sum 
letine ’ cevele vith a genera 
th males and females. Some 


male less broods \\ }] follow 


er before a bisexual one occurs 


HIS happens the valls do hot 
n one veneration To thre next 
ausexX lal spell Is broken 


arthenogenesis seems 


vho dogmat ize trom 
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necessarily commonest, 
those of the aphids, growing as large 
upon the stems, or developing 
On the leaves, assuming a 
shapes and colors A single 
ften produce as many as five 
or six different kinds of galls and in great 
profusion Many of the leaves will be 
thickly dotted with the. strange little 
erowths, and the terminal twigs will be 
heavily burdened with leathery tumors 
There are more than fifty described 
kinds of galls on willows Most of these 
are tormed by vall-enats, although some 
are caused by mites and sawflies. They 
usually occur upon the leaves of the 
bushy willows 
Many other kinds of trees have their 
characteristic galls. The basswood grows 
pallid warts on its leaves, the alder recon 
struets its bud, and the honey locust turns 
its leaves into pods. The pitch pine and 
balsams modify their terminal twigs, and 
the cypress contrives miniature pineap 
ples The dogwood, wild cherry, tulip 
tree and ash all produce calls freely, as 
do the maples, poplars and witch hazel 
On the other hand, the horse chestnut 
rarely if ever produces one 
There are scores of plant galls, some of 
them too small to be noticed, while others 
are too large to eseape the attention of 
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FRESH-WATER AQUARIUM FOR MUSEUM USE 


By CLIFFORD B. MOORE and FRANK D. KORKOSZ 
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THE MALE BIRTH SURPLUS 


By DR. HEINRICH ROSENHAUPT 


MERLY DIRECTOR OF THE MUN "AL HEALTH B Fr MA 


well-known fact that of all the 
born into the world alive the 
eed the females, roughly speak- 
ratio of 106 to 100. It is 
ted, and almost as often dis-_ births the mal 
that after great catastrophes, from 25 to3 
s wars, in which the lives of many the number of 
been lost, the relative propor- spring 
male births reaches a still higher offspring 
Statistics of the years following 
at war seem to prove the truth 
rtion. ticlan, but a natural 
ore than 200 years ago Johann _ statistician, already ha 
Siissmilch, theologian and statis- cerning the problem we : 
wrote a book on the ‘‘Divine We quote his exact words 
sation in the Variations of the 
Race, proved by Births, Deaths 
Reproduction.’’ In the remarkable 
enon of the inerease of male 
after periods of catastrophe he 
hand of Divine Providence in- 
natu 


‘ing to make compensation for the ld be 
couk e 


tions of mankind brought by war ponies 
pestilence. No such explanation as yariation 
‘an, of course, satisfy us to-day. this theol 
is the whole world order is bound 

erlasting laws, and it should there- 


} 


the n 
be our endeavor to seek explana- 


: : . ; bate these two p! 
of universal scientific validity for causal nexus. 
iriations in the male birth surplus. ; 

And again, 
s to say, we should try to ascertain 


post-catastrophie conditions may 


rectly or indirectly to an increase 
births, and how we are to imag- 
processes of cause and effect 
produce the given results. 
before we proceed to investigate 
al problem, we must first recog- 
other remarkable fact, viz., that 
there is universally an excess of 
female births, at the same 
he mortality among boy infants 


eeds that among the girls that 
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male births to 
actual sex ratio 


The general truth of these statements 
has been confirmed by later investigators 
in the same field. Whether the exact 
figures have had to be modified in the 
one direction or the other is of little 
importance for our consideration of the 
problem. Looking at the matter from 
the purely biological point of view, the 
fact remains that from a high surplus 
of male conceptions there is still a con- 
siderable surplus of males at the en- 
trance into life at birth With the bet- 
ter attention now paid to prenatal care 
and infant hygiene we may certainly 
expect in the future a rise in the num- 
ber of living males. A female surplus 
would be quite out of the question so 
long as no war catastrophes caused a 
diminution of the male population. 
Those numerical relations can not be 
explained from any principle of racial 
preservation, in other words, from a 
teleological point of view. For racial 


preservation an excess of women would 


be of far greater importance than the 
reverse relationship. 

We shall now try to investigate the 
biological causes which may account for 
the surplus of male conceptions and 
births. Diising (Die Faktoren welche 
die WSexualitat entscheiden) asserted 
among other things that social condi- 
tions compel many women to wait for a 
long time for their first conception, and 
that they are thus in a similar situation 
to that in the animal world resulting 
from a shortage of grown-up males. 
‘Such mothers of advanced age at their 
first childbirth consequently ? produce 
a large surplus of male children.’’ 
Others (e.g., Goehlert, Morel de Viade 
have shown that, in the case of horses 
and sheep, with the advancing age of 
the female parent there is a correspond- 
ing increase in the surplus of male off- 
spring. A similar result is said to have 
been observed in the case of American 


cattle when the parent bulls | 
come exhausted by excessive gs 
On the other hand, in herds cont 
a large number of bulls, which 
sequently less overworked, ther 
to be a majority of cow calves 
Similarly, it is asserted that the 
offspring of domestic animals 
in number in proportion to the 1 
ot feeding of the parents. Mart 
has found that the mothers of ew 
show on an average a heavier 
than those which give birth t 
lambs. Landois, experimenti 
many thousands of larvae of the \ 
urticae (small tortoise-shell butt 
succeeded in breeding males or 
at will, according as he fed ther 
or not. The influence of food 
sex ratio has been expressed in Tl 
guage of political economy by P 
the following concise form: ‘* The 
surplus rises with the prices of fo 
From the foregoing statements 
pears that under certain cond 
inferior nourishment may influe: 
sex ratio in favor of the male se: 
that sexual exhaustion may have : 
lar effect. Possibly this latter 
tion may account for the special 
ponderance of males in the offspr 
first births of which we shall ha 
speak later on. Zappert asserts 
very young or very old mothers a1 
illegitimate mothers bear more boys 1 
correspond to the ratio 106 to 100 
have, therefore, apparently to ass 
three kinds of ‘‘weakening’’ influ 


(1) sexual exhaustion, (2) exhaus 


through age, and (3) underfeedi 
Famine-stricken Germany in the } 
1918, with its ratio of 108.5 to 100, 
firms the truth of the last-named fact 
Chronic poisoning may apparent 
be booked as a weakening facto! 
Bondi quotes animal experiments V 
show that male parents that have 
subjected to aleoholie intoxication 
mated with young females bearing 
the first time produce mostly male off 
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nferior weight. Lenz sets up mous and 
that the male-determining sequent 
which contain fewer chro- 

e more easily to tertiliza- only in the 
the sperm cell is injured or color-blindn 
mpaired than the female- atrophy 
spermatozoa which are well linked rece 
‘hromosomes. A French produce 

Worms La sexuali early inti 
inces francaises, Paris, 
ascribed the surplus of male 
s well as the (previously men- of our 
vher mortality of male chil- hygiene, 
infavorable life conditions of children, we may quote 1 


ts, and, in proof of this, he says the vear 191], as a 


the general increase of welfare’ tective measu 
ineteenth century the male sex ternal danger 
live-born children sank from summer of ; 
104, and that of still-births from ratio was successfully red 
In contrast to this, Lenz, average of the ten ve: 
ther hand, in the Handbuch of 1916, 3 . from 119.2 to 
Gruber and Ficker, asserts that wald’s further 
any the surplus of boy deaths enous tactors 
wer in the war years 1916 and _ in importance 
in it had been previously. The vives a curve according 
gienist can easily find an ex- excess mortality of boys 
n for this contradiction. The proportion to the total inf 
sed attention given to infant wel- ean only be considered ec 
ech had formerly been much includes, not only hereditary, 
ted but was now vigorously car- pre-natal influences among the endog 
n the years of war and distress, enous factors. But as these latt 
ed especially to the advantage also influenced by external 
more susceptible boy children, conditions, illness, work 
lently of the nutriment condi- that they can hardly be 
the parents. Moreover, the the endogenous factors 
of milk compelled the mothers This disagreement 
irse the children themselves, which nitions or nomencla 
their rescue from an early death ‘‘querelle allemande,’’ 
faulty feeding. During the tance in connection wit! 
Paris in 1870-71 the failure in of maternal welfare. It 
supply had a similar effect to the clare ourselves powerless ag 
the infant. nous factors, whereas 
npublished doctor dissertation by means 
wald. Dis Ubersterblichkeit de r nous tactors 
im Lichte der Erblichkeitslehre a post-catastrophie 
‘ss mortality among boy chil- ber of boy births shoul 
1 the light of the laws of heredity), f determination by com 


Says, ‘“*The determination of sex tistical ficures suppled 
nds on mendelising hereditary fac- at war with those supp! 
= 


which the female sex is homoga- nations In 
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section of not, however, be ¢ 


the medical the Board of It must 
Health of the Reich (Statistische Kurz- that the 
XV, Deutsche Medizinische cording to which 
Wochenschrift, February 19, 1937) an 


been 


above-mentioned th, 
hericht male births 
** weakened ”’ 
author 


that Vaerting, for instance, ass 


expected from a 


attempt to do this has made. are rejected by some 


Three different 
in Table 1. 
apparent 


periods are compared 
Only slight variations are ‘‘every misuse, every overex 
physical or mental powers on t 
of the father’’ leads to b 
Further, it that 
consequence of the sexual exha 
the father, for every hundred 
there are only 25 boy births! 
this last 
hardly suppress the suspicion 
depopulation policy 
cooperated in some way or ot 
the practice of polygamy. 
Equally contradictory are tl 
ments made concerning the infil 
so-called race mixture on the m 
boy births. (There seems to us t 
justification for 
purely biological 
fact that racial 
countries are often associated wit 


is said in | 
Boy birth surplus 


In neutral 
nations 


In nations 
at war 


105.9 106.: gard to statement 
107.6 106 
106.: : es 
“active 
One proposed expli nation made in the 
publication mentioned seems to us to be 
of some considerable importance, though 
it gives no positive answer to the ques- 
tion at but shift in 
the formulation of the problem. First 
births are show a relatively 
larger number of boy births than subse- 
quent births, so that the mass marriages 
following the end of a war may be a 
sufficient explanation of the increase in 
the number of boy births. 
Statistics from the United States of 
America for the two periods 1922-24 
and 1927-29 adduced in proof 


(Table 2) 


involves a 


issue, 


. considering this 
said to mnsidering | 
problem. A 


erossings in < 


great changes in the social and e 
circumstances of the mating | 
makes it hardly possible to for 
exact appraisement of the biologi 
tor). Against statements from Arg 
tina that pure Italians show a boy s 
plus ratio of only 100.77, pure Arg 
tinians (surely a racial mixture sca! 
eapable of exact definition) a rat 
103.26, and mixtures of the two 1 
we have Eugen Fischer’s 

who calculates a ratio of 108.1 for 
ory ah Boers and 107.6 for Rehoboth bast 
105.81 = 135.14 (Boers with Hottentots). 

An altogether special proble: 
to be present by relations an 
Among the orthodox R 
Jews the quota for boy births is s 
be very high. For this the exp! 
is given that religious injunctions 
sexual during the 


are 


TABLE 2 


Ratio of male 


still- 
births 


Total number live 


births 


state! 


First births 
Second 
Third 
Fourth 


and 136.50 


later 105.23 


Similarly in Germany in the year Jews. 
1934, in which the number of first births 
was specially high, a maximum figure of 
106.9 was reached in the male birth 


ratio for the period from 1922 to 1934. intercourse 


The explanation for this is to be found 


in the state propaganda for an active 


population policy by means of govern- 


ment grants of marriage loans. 


days after menstruation and t! 
subsequent conception the ovum 1 
is overripe and consequently pre lis 
to produce a male offspring. (W! 
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ean be maintained in the 
recent spectrographic meth- 
Samuels (Amsterdam), proving 
tv of repeated ovulations 


ngle menstrual period, must 
According to the 


question 
s of present-day German racial 
tors the Jews do not form 
but a peculiar kind of racial 
. so that racial-biological conelu- 
re altogether to be regarded with 
The hygienist Hueppe says 
ng this point that with the Jews 
s tradition has taken the place 
rely racial heredity and has con- 
| a racial mixture into a national 
t in which religious injunctions have 
into the code of social hygiene 


any 


nat 
oped 


‘vital race.’ 


A certain contrast to this is presented 


e views found in a publication of 
chty years A Hungarian 
‘al officer, Glatter, in a lecture 
h contains much else that is inter- 
ilso from other points of view, 
pared the Jewish and the Christian 

ation of a small, but to him well- 

He expressly stresses 
there were 
the 
s of the two eroups. 


ago. 


wn, district. 
that 


ences in 


no essential 


pom+t 
economic circum- 
The Jewish 
ition under consideration, which 
s subject to no migratory influences, 
bered 1,952 in the 1833 and 
- in 1856. In the intervening 23 
rs between these two dates no illegiti- 
hild was born. Wedlock fertility 
nted to 3.77 per marriage, 
with 3.93 in the rest of the popu- 
The ratio of boy births was 116 
) girl births, while for the rest of 
population the ratio was estimated 
105 to 100. Glatter further finds 
it among the Jews infant mortality 


year 


com- 


was lower and the length of life higher 


in other sections of the population. 
thinks that these peculiar relation- 
ps can only be understood by assum- 
difference. In regard to 
in which we are here 


racial 


sex ratio, 


BIRTH SURPLUS 








specially interested. we must 1 ret with 
the author of the investigation that he 
/» ] ‘ ; 4 ‘ ] 

nad no statis S a nis aisposa ( ? 

ing Jewish still-births in the p 1 

vestigated by him. But he expressl\ 
mentions that contempora! Statistics 
for Prussia show that the rati till 


births to the total nun 
1:20 or 1:25, but 
Jewish population 
that the Jewish expectant mother takes 
better care of herself than the Christian 
mother in the 
we assume that prenatal care must act 
above all in favor of the more numerous, 


only ] 


He also points out 


same circumstances. If 


but at the same time more delicate, male 
embryos—the 
births seems to confirm this 


} 


smaller number of st 
there is no 
need to assume any racial, 1.e., biological, 
difference to account for the sex ratio, 
but we can find an explanation in the 
precautions taken against harmful envi- 
ronmental influences. 


Dr. Godllner, in the ‘‘ Reichsgesund 
heitsblatt’’ for 1935, p. 980, has also 
investigated the question of the sup 


posed influence of the Jewish ‘“race’’ on 


Case of 


| 


ana 


the sex ratio, particularly in the 


marriages between Jews 


mixed 


Christians, partners 


marriages between 


of different racial extraction but of the 
Same religious eontession he ing natu 
rally left out of account in accordance 


with the records of the marriage regis 
ters on which his investigation was 
based. These have hitherto only noted 
the religion and not the race of the 
individuals concerned. In the first 
place, it is not without interest to note 
that during the world war such mixed 
marriages in Germany outnumbered the 


marriages between two Jewish partners 
In 1915 there were 104 mixed 
to every 100 purely Jewish marriages; 
high 


marriages 
in Berlin the ratio was even as as 
115 to 100. The fertility of mixed mar 
riages amounted to births 
compared with 2.7 children alive 
from pure Jewish marriages 
of boy births was far higher than the 


0.8 live as 
born 


The ratio 
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average of about 106, viz., 115 on the 
whole, 109 with Jewish mothers and 
even 119 with Jewish fathers. The 
author raises the question whether a 
**bastardizing factor’’ is here at work. 
The low degree of productivity in these 
mixed marriages would seem to suggest 
that among the births the number of 
first-born was especially large. It has 
already been mentioned that among the 
latter the boys were altogether above the 
average, though the ultimate causes for 
this phenomenon has not been discussed. 
These may be of biological, but also 
of sociological origin. The assumption 
of the latter seems to be justified 
when we consider the economie cireum- 
stances of the Jewish-Christian partners. 
Whether the difference in the two eate- 
grories, Jewish father or Jewish mother, 
has any connection with the lower fer- 
tility of one category or with different 
social combinations, it is difficult to say. 

Max Marcuse considers that mixed 
marriages in which the father is Jewish 
are often the outcome of previous so- 
called ** Verhiltnisse’’ (irregular sexual 
partnerships without marriage), and 
the assumption suggests itself that after 
a long prenuptial period in which con- 
traception has been practised there is 


consequently no great desire for off- 


spring in the succeeding period of wed- 
lock. Mixed marriages in which the 
mother is Jewish, on the other hand, are 
not seldom money .matches, in which 
these influences may be assumed to have 
less decisive weight. (Moreover, in 
marriages of longer duration there are 
probably many cases in which one ¢co- 
partner has adopted the religious con- 
fession of the other and subsequently 
born children are consequently not reg- 
istered as the offspring of a mixed mar- 
riage, and the boy birth surplus wrongly 
appears so high). In both the fore- 
named eases the low degree of fertility 
registered naturally makes the propor- 
tion of first births and consequently of 
boy births appear larger; among the 


children of Jewish fathers in 1 
of probably still lower fertility th 
of boys must accordingly be es 
large. The assumption of ‘‘i) 
mixture of germs’’ seems to 
vether beside the mark, since so 
reasons can be found for the p 
ties of these so-called mixed 1 
The attitude which leads to a 
of conception is to be found 
the well-to-do sections of societ 
is from them that probably 1 
mixed marriages are recruited 
the same time it is in these 
above all that the desire and 

to spare the mother in the pel 
pregnancy and to give her all m 
eare before, at and after childl 
to be found. It is therefore n 
that ‘‘bastardizing factors’’ are 
sible for a higher ratio of boy 
but rather the effects of the li 
of births and the avoidance 
births through better maternal! 
Statistics from America, which 
to the kindness of the statist 
Louis J. Dublin of New York a 
are based on the records of the 
of the Census, Department of C 


> 
LUI 


for 1933, give no support 
sumption of a bastardizing fa 
tending to raise the ratio of bo) 
and its effects in favor of a hig! 
portion of boy births. 

To sum up, we come accordil 
the following conclusions: 

(1) The post-catastrophie incr 
the ratio of boy births seems to 
established fact. 

(2) The main cause for this 
must be seen in the prepondera 
first births, which in their turn 
result of the accumulation of mar 

(3) The assumption of racial 
ences as an explanation for an in 
in the number of male births 1 
rejected; economic and social fa 
seem rather to be responsible. 

(4) On the other hand, it seems t 
beyond doubt that maternal welfare | 





MIND IS 


| at childbirth acts most strongly 
v of the more numerous but rela- 
less resistant male offspring and 

must tend to raise the boy 


0 


addition to the measures of 
nal welfare, provisions made for 
niant tend to 
the number of surviving male 
so that, in of all 


ents in mother and infant wel- 


welfare likewise 


ce 


S 


consequence 


instead of the former sur- 


emi results 


iles a male surplus 
MIND IS 


DEPARTMENT OF ANTHROPOLO( 


lave a great many fewer disputes 
thir 


ild 


! 


our ideas only, and not for gs 


THE problem of the relation between 
ind mind has occupied philosophers 
entists since the dawn of thought, 
to many it appears no nearer a solu- 
now than then. It has been named 
central problem of all philosophy, 


Amer 
ici ll I 


tal alike in the theory of knowl- 
Not less 


lamental, however, is it for psychol- 


in ethies and in religion. 


and for physical science. 


Ta) 


are the opening words of the 


‘le “‘Body and Mind’’ in ‘‘ Eneyelo- 


lia of Religion and Ethies,’’* by James 


wis MeIntyre, Anderson lecturer in 


Aberdeen. 


yt 


parative psychology to the University 
Hundreds of books and 


isands of lectures and articles have 


devoted to the ‘‘mind-body’’ prob- 
How is it possible for the body to 
‘a mind? 


) 


How can the mind have a 
Which is the reality, the body or 
mind? How are body and mind 
‘ulated with each other? These are 


some of the questions which have plagued 


is I 


1 Ex 


or many a century. And ‘‘to many 
lited by James Hastings, 1909. 


MINDING 


‘le TH ] (He) h 


te 1M {) 


to 1.000 
the | 


} 


the i 


1\ 


ist 


MINDING 


By Professor LESLIE A. WHITE 


iY, UNI 


OF 


they appear 
than then 
Why the 
‘hed Where is 
the 


has *“solut 

tne ait , 

this essay that the 
hed beeaust 


what | 


rea 
It 


‘solution’’ 


iS thesis of 
has not heen rea 
the problem is a false one, some ike 
the paradoxes of Zeno. The diff 
one of verbal 
By 


**nroblem sa 


iculty 


IS 
Is oO] own 


the 


disappears: use 


origin: 
problem the 
the 


noun 


making rewording 


word 


mind as verb instead of a and 


a 
no ‘problem, fundamental either to the 
theory of knowledge, ethics, psychology, 
or to anything else, remains 
Mind is minding; it the bel 


a living organism 


sclence 


IS aving, re- 


P ] 
is a whole, 


acting, of 
as a unit 


(nee 


far-off land, 
tl 


exactly 


upon a time, In a a 


people was concerned with the problem 
No one 
Golshok was, but 
he it 
that their existence and welfare depended 
in large upon Golshok. Many 


of the best minds of this people devoted 


oft Golshok. knew what 


every one agreed that 


(she or was very important and 


measure 
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their lives to the study of Golshok. Their Organic phenomena are dist 
lucubrations were recorded and their pro- able from inorganic phenome: 
nouncements carried great weight. It former have a cellular structu 
was decreed that all social life was to be appropriate items in their envy 
conducted in accordance with the prin- and assimilate them into their ow 
ciples of Golshok as set forth by the wise lar structure. Organic bodies n 
men. Of course it was necessary to put act, behave. We may distinguis! 
people to death occasionally because of categories of reactions of living b 
their failure to comply with these prin- (1) the reactions of parts of the « 
ciples. This was usually done by burn- ism with reference to other parts, a: 
ing them alive. This went on for cen- the reaction of the organism as a 
turies. But not all people were content. as a coherent unit, to its enviror 
Some were bent upon discovering just The reactions of the first category . 
what Golshok really was—if anything. tute the field of the physiologist; 
But they never got any farther than of the second category the province | 
words, save for an occasional burning of psychologist. The reacting, behav 
a rebel. any living organism as a whole, as a 
Finally some one broke a way out of herent unit, with reference to its en\ 
the impasse. He declared in plain lan- ment, is minding, or mind. 
guage that the whole Golshok business, This commits us to such statements as 
from start to finish, was nothing but ‘‘An oyster has a mind.’’ Similarly 
‘‘words, words, words,’’ that the wise paramecium, a radish, a lichen, hay 
men had been chasing their tails for cen- ‘‘minds.’’ It may sound ridiculous 
turies, with ‘‘the solution no nearer now’ say that a radish has a mind. B 
than then.’’ He declared, moreover, that sounds much less ridiculous to say 
if people would conduct their lives upon a radish minds, 1.e., reacts to its envi! 
human principles instead of Golshok ment, behaves, does something as a 
principles they would be much better off. So much are we at the mercy of ¥ 
Of course the wise men had him burned that even so slight a change as one f1 
to death and his ashes scattered to the noun-use to verb-use makes the w 
four winds. But they were too late. The world look different. All living creat 
secret was out. The common people went possess the property of reacting to ext 
around saying, ‘‘There ain’t no Gol- nal stimuli as coherent, organic w 
shok.’’ And they lived happily ever Mind is coextensive with life. 
after. We come now to kinds of mui 
And so it has been with ‘‘Mind.’’ kinds of reacting or types of mind. O 
‘*Mind’’ isanoun. A noun isa name of viously organisms behave differently 
something. Therefore there must be their structures differ. The mind of! 
something in the cosmos that is mind. A __ js not the same as the mind of ape or st 
person has a mind; it is possible for him fish or radish. There are patterns 
to “‘lose’’ it. Thus ‘‘mind,”’ an entity, types of minding or mmd, just as 
a ‘‘thing-in-itself,’’ was created and pro- are patterns or types of structure. 
jected into the cosmos. Then people set does not mean, however, that a classi! 
about trying to find it as they have been tion of patterns of reacting would 
searching for truth, the good and beauty, respond, point for point, with a classi 
these many weary years. One might as_ ¢eation of structures: classifications 1 


well search the cosmos for \/-l. Philo- vary legitimately with point of view a! 
sophic tail chasing, nothing more. purpose. The classification of types 
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of mind, has not been well 
t as yet.* 

turn to our starting point: what 
How can a mind have a body 


tion: mind is minding, the react- 


organism as a whole, as a coher- 
the 
of parts of the organism with 


as dist inguished from 


Mind is a 
‘forgan’’ of 


otner 


n of the body. 


ce to 


parts ). 
The 
\ind is the entire organism function- 
isa unit. Mind is to body as cutting 
a knife. 

jut Alexander merely cut the Gordian 

he did not untie it. Neither have 

lved’’ the mind-body problem, for 

form in which it has plagued the 
lecting portion of mankind, it is in- 
But we have disposed of it. We 
have not proved, nor can it be proved, 
that there is no cosmic entity, mind, which 
has an existence independent of bodies. 
We have not proved that the ‘‘fundamen- 
is not mind, of which bodies 


soluble 


tal reality’’ 

ire but material expressions. So far as 

» present writer knows, there is no con- 

vincing proof for the non-existence of 

nta Claus. Mankind progresses, often, 

by disproving propositions but by 
wing them. 

** Mind-Body’ 
with the Vitalism-Mechanism con- 
rsy No one has ever disproved’’ 
eory of Vitalism, but scientists, and 


problem is of one 


‘The Mentality of Primates’’ (ScrEN 
MonTHLY, Vol. 34, January, 1932) the 
riter set forth a brief and preliminary 
' types of mind. He has since refined 
fied this earlier statement, and plans 


sh his results soon. 


171 


many philosophers, are agreed that the 


time has ¢ iwnored 


as obsolete, outg . above all 
sterile. It sophy of 
Mechanism a capital T 
and that of V False It is that 
Mechanism has been fruitful, produe 
Vitalism 

as ‘‘a view is exactly opposite to those 
led to all the s 
ress that has been made,’’ declares Pro 
fessor H. H. Newman Biologists have 
‘*elung to the materialistic or mechanistic 


explanation of life, simply because i 


Italism 
Tlve : 
Vitalism 


and sterile 


barren 


which have enti 


ic prog 


was 
the only way in which progress could be 
made’’ (emphases ours), declares the dis- 
tinguished paleobiologist, Professor Er 
mine C. Case.* The philosopher Bertrand 
Russell declares : ‘* To invoke a vital prin- 
ciple is to give an excuse for laziness . 

mechanism] is, scien- 
fruitful 


the opposite view 
tifically, a 
pothesis. ’’ 

And so, while we have not proved that 


more working hy- 


mind is not some cosmic entity, or proved 
that it is not the ‘‘real reality,’’ we have 
shown that this view is barren and sterile 
at its best and confusing and paralyzing 
The that 


mind is minding, or behavior, that mind 


at its worst. view, 


opposite 
is a function of the body, rel 
the 
paralyzing metaphysics, and sets us free 


eases us [rom 


verbal bondage of a sterile and a 


to sow and reap in a field that will 
fruit. 

In an 
Life,’’ in ‘‘ The Nature 
(H. H. Newman, ed. 

4In The Michigan 


5 ** Philoso 


bear 


essay, *° Che 


phy,’ 
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MODERN REFRIGERATION 
REMEMBER the ice man? In the pre- 


war variety he is nearly extinct, but 


| 


refrigeration is a booming industry these 


days because of the expanding use ol 
cold-making in food and beverage pres- 
ervation, air-conditioning and industry. 
Refrigeration has become one of our com- 
plex mechanical industries. 

A refrigerating engineer may be called 
upon to provide anything from ice cubes 
for a cocktail party to a snowstorm for 
a movie production. While the electrical 
or gas household refrigerator, making in 
your own home its own low temperature, 
has largely outmoded the ice box, the 
major task of refrigerating experts may 
include not ice and low temperature pro- 
duction, but anything that helps preserve 
foodstuffs or manufacture weather. 

At the recent meeting of the American 
Society of Refrigerating Engineers in 
New York, American pear growers were 
advised to adopt the British method of 
adjusting the atmosphere in cold storage 
warehouses that allows Bartlett pears to 
be kept some six months instead of a few 
weeks. Confirming research at Cornell 
University shows that the trick is to ad 
just the carbon dioxide given off by the 
fruit itself to just the right amount 

Ultra-violet lights are finding their way 
into cold storage plants and packing 
houses to kill molds and bacteria that 
otherwise, even with refrigeration, might 
spoil the food being stored. 

Mass attacks upon bacteria must be 
used to be effective because it requires 
1,250,000,000 average size bacteria to 
cover an area of one square inch. 

One of the most modern methods of 
food preservation is quick freezing. Ex- 
treme chill catches the food before it can 
change and keeps it fresh for months. 

In the research laboratory low tempera- 


rs 


tures are useful in testing 


mobiles, materials, oils, engines 
useful things react under seve 
conditions. 


The refrigeration industry | 


long way from the days when our 


fathers cut pond ice in winter ar 
it in sawdust against the summ« 


Watson D 


PROBLEMS CREATED BY AIR- 


CONDITIONING 

Witn § air-conditioning con 
wide-spread use in larger, publi 
ings, the heating and ventilat 
neers who have made this adv: 
human comfort possible are nov 
with some serious problems w! 
have thus created. 

As one example, what health 1 
there involved in the recireulatior 
air through a crowded motion 
theater, restaurant or office build 
is hardly economical to use the « 
only once and take in completely 
at each cycle in the air flow. Thus 
a fractional part of fresh air is t: 

Since this situation exists, the 
arises whether the bacteria content 
air in an air-conditioned buildn 
ually rises. If it does, does it 
a bacteria concentration which is 
tially menacing to health? 

In hospitals, too, there is the p 
of what to do about the ventilat 
contagious disease wards whose alr | 
into a common system and, potent 
may be recirculated through the 
air-conditioned hospital. 

More widely known among la) 
the problem of ridding restaurants 
railroad cars of the odor of smoke 
the problem is complex because 
only involves the cleaning of the ai 


H 
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uation but the removal of elu 


research committee of the Amer 
of Heating and Ventilating 


rs is considering these and other 


eTY 


s. They are formulating experi 
projects which will seek the best 
The task, they well realize, will 
for the problems involve medi 
logy, chemistry and physics, as 
engineering. 
Rosert D. Porrer 


SCIENTIFIC RESEARCH AND WAR 


nH) OM) compared 


**frustration 


lustrial 


too much otf 


inquiring brain 


ENTIAL war absorbs 


rld’s power to 
rhose who desire more expendi 
r making the world a better place 


A 


money 


to live. recent estimate 


IS 


all the spent in research 
ited States and Great 
for 


must be even larger in a 


Britain, 


*¢ 
? 


military research 


1 goes 
centage 
ike Germany. 

the research money is credited 
related 


in physics and chemistry. 


research and pure 
Even 
this is a military expenditure in 
analysis. Most of the remaining 
s devoted to agriculture and its 
Social and |} 


‘such an infinitesi 


; 


ing sciences. luman 
neces receive : 
if the 


hle!?? 


total as to be scarcely 


(reat Britain, where an articulate 


) of scientists deplore and expose 


science, sie 


1938-39 


of rovern- 
for the 
f 5 to 1 in favor of research funds 
Admiralty and 


£09 


lor 


estimates show 


ary purposes. 
crants total 
$4,500,000 


research és 


‘ ry 


with 


Department of Industrial and Scien- 
Research and the Medical Research 


; 
I 


1] 


i 


for military as for industrial pur- 


fie 


And some of the industrial and 
research expenditures are as 


such as those for aircraft design 


TRRENT SCIENCE 


Wit] Dp 


universit 


ish 


ion across 


commentat 


yr say 


necessary to segregate the 


rest of his seentifi 


the 
forbidding mention of | 


his laboratory 


WaTsON Davis 


DESTRUCTION 


CLOTH BY BACTERIA 


THE 


fibers from 


mak 

aeve | 
W he 
al 


fabrics are obtained 


amazZ 


n suci 


ISTr’y 


natul wool, beaut 


k is quickly 


But mi 


Two Dutel 
gated these ** 


have found that 


narily are able to destro 


casein class, succeed 


’ , 
solving tre 


SV nthetie 


made entirely of the 
destruction was comp 
of 50 per cent. synthetic 
wool o1 
wool was destroyed 

Jan Smit, lecturer in mi 


Amst 
van der Heide 


the University of rdam 
colleague, B 
gen, report to the British se 
Nature on their 


these findings 


experi! 





OF SYNTHETIC 


174 THE SCIENTIFIC MONTHLY 


‘“It was found,’’ they state, “‘that University, in his recently p 
nearly all casein-splitting micro-organ- book, ‘‘ Insulin.’ 

s, isolated from soil or manure or Dr. Jensen says that at pres 
gathered by infection from ordinary at- 1S no substance which is non-] 
mosphere, are able to attack the (syn- and which can be given by mo 


I 
thetic) wool.’’ substitute for insulin in the treatn 


The action of the organisms appears diabetes. A number of substa 


to be by means of an enzyme, i.e., by Ponts out, have been found which 1 


liberating a chemical that attacks the ‘he amount of sugar in the blo 


synthetic wool. which when given to patients wit! 
Heating the fibers and bacteria to the diabetes have caused ha decrease 
temperature of boiling water appears to sugar in the wader Yet there sate 
destroy the enzyme reaction so that one tions to each Ol them which have 
might speculate whether wearers of such vented their being universally ac 

for treatment of diabetes. 


synthetic wool clothing would have to ae , , ' 
The crucial test which an insuln 


boil their suits periodically. , ' ; 
yea stitute must pass, before being us 

However, the destruction is more aca- . . 
ape treating patients, Dr. Jensen says, 
demic than practical, for it can be re- 


‘ ; ability to prevent symptoms of dial 
called that most of the world’s buttons 


le of : in animals from which the entire 

are now made of casein and no one WOr- creas has been removed. Insulin 

ries greatly about bacteria destroying . 

; : ve" does this. 
them in actual use. These remarks on insulin substit 
> Lepr Fata ld ah Pol Po . } 

Rosert D. Porrer do not refer to the new, so-called 
SCIENCE SERVICE , i? wz . 

action insulins, which are pre} 

INSULIN SUBSTITUTES from insulin itself but altered SO 
; . prolong the effect of the insulin. 

SOVEREIGN remedy for the treatment of i 

‘Sele: JANE STAPF! 

diabetes is insulin, the chemical produced SCIENCE SERVIC! 

by a group of cells in the pancreas called 

the islands of Langerhans. PROBLEM-SOLVING ABILITIES O! 

DOGS 


insulin and of the consequent rescue of Dogs display marked individua 


The dramatic story of the discovery of 


thousands of patients from both death ferences in ‘‘1.Q.,’’ no less than 
and a miserable starved existence that two-legged lords and masters, Dr 
made death a welcome release has been Sarris, of the Institute for Envirom 
told and retold tal Research in Hamburg, German) 
Yet stories of insulin substitutes, which found. Tested by their abilities t 
can be swallowed instead of injected problems connected with the getting 


hypodermiecally, keep cropping up and coveted piece of meat, their menta 
arousing hope that all diabetics can keep ities ranged all the way from very 
well without the bother of needle and _ to plain, doggone dumb. 

syringe Dr. Sarris started with eight dogs 


hy 


In view of these stories, and to empha- assorted sexes, breeds and ages. At 
size the fact that so far insulin substi- he gave them an easy problem, of gett 
tutes to be taken by mouth are only in the meat when they were separated 11 
the hoped-for stage, it might be well to it by a serpentine fence constituti 
summarize a discussion of the subject by simple maze. All the dogs could s 
Dr. Hans Jensen, of the Johns Hopkins that one, though some of them n 





COMMENTS ON CURRENT SCIENCE 


rk of it, while the cleverer indi- 

went through it very quickly. 
increased the difficulties, im- 
brain-puzzlers as getting the 

from under a can loaded on top 


} 


ks, hauling it over a wall on 


moving small carts 


a string, 
that 


would enable them to 


was hung too high for 
ete. 

set-up in difficulty, some of 

ls found the problem too hard 

Finally, Dr. 

1 his two brightest 


it up Sarris was 
dogs, a 
Argos and a female named 
think their 
the problems he posed them 

irse, Dr. 
situations In terms of dog mentality, 


eould way 


Sarris was careful to de 


r than of human minds. 


(he Hamburg zoologist believes that 


il uses of some importance can 
derived from his study. His results, 
ds, east considerable doubt on the 
that 


for particular 


rsally accepted idea certain 
of dog are 
purposes, like herding or hunt- 
Of far greater importance, he be- 


s, is a dog-by-dog examination for 


best 


dividual differences in learning ¢a- 
ity, based on individual variations in 
mperament and intelligence. 

FRANK THONE 


E SERVICE 
SOUTH AFRICAN FOSSIL MAN-APES 
In 1925 Dr. Raymond A. Dart, of 


South Africa, found in a 
Cenozoic limestone near Kimberley 


nnesbure,. 


mplete fossil skull of an immature 
Dr. 


ess @ missing link, one of the many 


‘e which Hrdlicka stated was 


extinct forms which bridge the gaps 
the present widely diverse fam 
1936 a fossil 


upper teeth of a somewhat 


apes and man. In 
ind 
anthropoid ape were discovered 


; 


me quarry near Johannesburg 


Professor 


Milo He 


ny 
that 
doubt w 

progressi\ 

man 

to their knowledge 

Pl sianthropus to other 
ern 
pierce 


fruits, 


apes use their sharp car 
and tear such 
bamboo shoots 
and they cut them int 
their 
men, oO he 


characteristic mo 
other hand, use 
bite and hold 


canines to into 


softer materials as flesh, and nearly flat 
topped molars to grind up flesh, sma 
The 


Mnan-i 


and grains teeth < 
African 


mediate in 


bones 
South 


ipes 
structure 

almost exclusively on fruits; 
dance of broken baboon skulls 
caves of the 
latter 


former, perhaps in the first stages in the 


man apes suyee 
were eating the 
acquisition of partly carnivorous habits 

Anthropologists have 
at the 


ments between 


long been puzzled 
many curious 

men and 
of their radical differen 


Rin 


and the orang may hi 


investigations 


{ 


and vreat \ 
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periods of vulcanism and glaciation a few 


millon vears ago. 


TWO CIVILIZATIONS IN OLD STONE 
AGE EUROPE 


EVEN in the Old Stone Age, Europe 


was far from simple. This surprising 


thought is advanced by Professor M. C. 
Burkitt, Cambridge University archeolo- 
ist. 

Europe, he declares, was nearly as 
complex in the Old Stone Age as it is 
to-day. And he is referring to the early 
part of the Old Stone Age, when we are 
apt to think of all human beings as 
dressing alike in skins, sleeping in caves, 
and spending the days in the same 
routine of hunting, fishing, eating and 
pounding out stone gadgets, all more or 
less similar to the unpracticed eye. 

But, as Professor Burkitt surveys the 
prehistoric scene, he finds that two dis- 
tinct civilizations can be distinguished, 
occupying each its own stretches of land 
in Europe, and also Asia and Africa. 
The trail of their stone tools, which each 
civilization made differently, enables Dr. 
Burkitt to show how the two Stone Age 
camps stood apart. He believes that they 
must have been foreign to one another 
in other ways, but their stone work is 
the main evidence of their civilization 
left. 

One of these earliest civilizations made 
tools by chipping flakes off a piece of 
stone until the core was a serviceable 
shape. The other civilization adhered to 
the idea of striking a flake off a stone 
eore, and then finishing the flake itself 
as a tool. 

Within these two divided camps, 
groups of Stone Age people were further 
differentiated by customs and patterns of 
living. These differences may have been 
influenced by the climate and geographic 
features of the country they lived in. 

So, however much we may like to re- 
duce the Old Stone Age to a simple 
pattern, Dr. Burkitt says that the facts 


have 


opposite indication. Huma 


the past, like humanity in the 


he de 


T 
who 
engil 
his | 

Qt 
engil 
scien 
from 
buil 
the « 
duet 


clares, was complex. 
Eminy C. D 


WHAT IS AN ENGINEER? 
) most people an engineer is 
runs a railroad engine. And 
eer 1S an engineer who polit 
iat to a lady! 

' a different sort are prof 
eers who might be called 

tists. They are of various va 
the civils who build dams, bi 
lings, roads and other structu 


‘-hemieal kind who engineer 1 


ion of new kinds of substar 


of raw materials. 


Tl 
that 


1e engineer differs from a scientist 


instead of creating new kn 


he applies known technology to thi 


that 
The 


need to be done in our bus) 


engineer also mixes with | 


nology a bit of management, fina 


orga 


nization. In facet, most e 


consider themselves within the ra 


neitl 


er capital nor labor, but units 


intermediate managerial class. 


Just as engine operators are 


engineers. some persons who pe I 


mere 


ealle 


neers feel that there should be a cat: 


‘ly technologie functions a1 


d engineers. The professiona 


of technologists for those unco: 


with 
Tl 


prov 


economic aspects. 


lis question of names and defi 


ides perennial discussion. Latest 


scription of an engineer is by Pr 


Karl 


T. Compton, of the Massac! 


Institute of Technology, in collabor 


with 


a committee of the Engineers 


cil for Professional Development 


ce 


plication of his knowledge of 


mati 


An engineer is one who, throu 
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es, the physical and biologi 


ences and economics, and with 
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ther, from results obtained throu 


servi 


ery 


ition, experiences, scientific 
and invention, so utilizes the 
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nature 
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engineer differs 
that he 
lf with the organizational, 


rorees of 
made to 
ty. An 


echnologist in 


operate 
must 


nanagerial aspects as well 
al aspeets of his work 
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NUMBERING AUTOMOBILE 
LICENSE PLATES 
ident that 
iid be so numbered or otherwise 


automobile license 


hat they can be most quickly 


With 


registered in 


nat best remembered. 


million 


cars 


number of numerals 


s, the 
rs necessary to give each one of 

listinguishing license plate be- 
six, and most states require at least 
problem at once arises whether 
plates containing only numerals 
etters or both numerals and let- 
e most satisfactory. The variety 
se plates now in use indicates that 
Fortunately the 


of determining the best type of 


s differ greatly. 


i¢ has been investigated by Pro- 
Adelbert Ford and Mr. George F. 
They tested 
arly the readiness and certainty 


Lehigh University. 


which preassigned five-symbol li- 


plate combinations of numbers, 


s and letters or letters alone could 
tified 


pla 


among a series of similar 
te combinations. 

was found that license plates con- 
four 


Any combi- 


of one letter and numerals 


st easily recognized. 


of letters and numerals is superior 


erals alone, and plates consisting 
numerals are superior to those 
only of letters. 


CARE AND PRESERVATION OF 
DOCUMENTS IN RUSSIA 
AIRING frail and important docu- 
Ss 1s proving of importance in Russia. 


preserving di 

genious work, | 

the Soviet telegra 

Peter Kk 

Khara Khoto in Mongolia a great 
of 2,000 Chinese | 


Explorer 


matted were 
paper that they looked 
dry them, the laboratory 
a special table charged 
tricity of high potential 
fragile paper opened 


A bundle of 


from the Volea German ri 


birchbark 

r) ib 
crumbly that it had to be fixed 
7 en by a | 


was 


plates of plastic 

red light, the text 
sheets of it 
Uigur tribe, dating from the 


revea | 


een are in language of 


eentury when the Golden Hord: 


Europe. These sheets are believe 


the only writing in this language know 


} 


tree trunks and branches, 


Even 
in the little-known Sogdian 


brought to the 


seribed 


were laborat 


ruage, 
for first-aid in their preservat 

The future, as well as th 
concern of devument 


The Soviet establishment 


any 


problems of Space-saving 
nenece of records by ad pt 
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rm 
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film, the 
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pages of text. 


tiny in 


usual f 
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laye rs I plat num cont 
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INVENTION AND THE AMERICAN There is, moreover, both ri 
SOCIAL PATTERN! romance about the history, if 
IN order that a book may claim the permitted the use of these ti 
attention of the alert reader it must have jf time-worn. words. It is t] 
an interesting subject-matter, an engag- presentation that sharpens a n 
ing style and a point of view. The py too much material of the 
‘*March of the Iron Men”’ has these excel- variety. It may be thought that 1 
lent qualities and more. Not before has dispels too many illusions to be 
there appeared so remarkable an assembly everybody. It rather develops 
of the significant facts about vention to- esting and probably wholesom 
gether with a recitation of the individual cism of certain phases of mod 
items invented, all linked to a social tpia)icm as well as of much that 
philosophy that is thought-provoking in 


accepted as historical fact rega 
itself and that moreover is vitally put. 


os : ventions and inventors. 
he 00k IS composed ol what may Now as to the problems not 
be called the narrative, accompanied by re ,' 
i, are informed of a colleectivis! 
an interpretation or philosophy. If the 


: ; (terms not too earefully defi 
reader accepts the philosophy, he will like ? 


dentally) brought about by tl 


the narrative, because the elements of 
ment of all the products of invent 


causation are well chosen and meaning- 
ful. The facts and factors are all well 
laid hold of especially the psychological. 
The purpose of the book is to show how 
social, political and economic forces grow 
out of mechanical invention. To put the 
matter tersely, social invention is the 
product of mechanical. One may wonder 
why the same agency has not produced 
like results elsewhere in the world, but 
perhaps that is a question for another 
writer to answer or for Mr. Burlingame 


we are given only a faint suggest 
almost equally imminent disint 
If the author is to present a 
analysis of forces with potentialit 
integration, why not a more 
analysis of the possibilities of 
gration? Why does this discuss 
where it does? Is this unity 
lectivism—a lasting thing? The aut 
gives hints here and there that | 
not, but he nowhere follows up thes 


. to their logical conclusions. Perhay 
to answer In another work. 


One of the most delightful things about 
the book is that, for the casual reader— 
and most people read a book like this one 


reason is to be found in his desire 
turn his thesis into a preachment 
he has spoken in homiletic v 

ciently often to make the reader wv 


more or less casually—it may be taken up ' 
ty why he has not followed up this s 
almost anywhere and left almost any- , é; ' 
ea ia a! the analysis. Is the unity of wl 
where. This is not to say that there 1s sa - nehe a 
' ‘ speaks inevitable? ‘Vill it endu 
not the most careful concatenation, but 
eet , course, the author is under no 
rather that the individual links may be , 
: ' sion to speculate on this particu 
examined as units as well as serially or : “ 
, — 1: ter, but the careful reader will 
in their relationships. In other words, 
why he has not done so. 


the book falls into self-significant parts; 


[t has already been said that 


it also falls into an almost perfectly ee 
on the whole falls into a well-or 


organized whole. 
system of events and forces. <A 
‘March of the Iron Men.’’ By Roger Bur 
Charles Seribner’s Sons, xvi+ 500 pp., — ‘ 

3.75 nificant chapter in the book s 


$3.79 


critical reader will wonder why 
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